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INTRODUCTION. 


nr HK various works which so imperfect a being as man is able 
to perform, and the great advances w^ich he is capable of 
making in the arts and sciences, are astonishing. He comes 
into the world devoid both of ’strength and of reflection; Ifbr 
are .Hie powers of hia bod^ more rapidly developed, than those 
ofhis inind. But howeve^'ngenious and active the individuyjl 
may prove? when arrived at maturity, his feSarts would generallf 
be unavailing, if they were not combined with those of his fel¬ 
lows. His first improvements he acquires from the suggestions 
of his contemporaries, or from the works of his predecessors, 
whose rules and demonstrations have been thedabour of a^es. 

Frbra the pld I’estaraent, it appears, that the arts and sciences 
were cultivated to a certain extent, before the flodd. Among 
the offspring of Caiq, Jubal was the father of all such as handled 
the harp and orgai^; and Tubal-Cain was the instructor of every 
artificer in brass and iron. Accordfng to Josephus, the poste¬ 
rity of Seth also observed the order of the heavens, and the 
course of the stars. * The same author asserts, that the Assyrians 
and Chaldeans were the first, after the deluge, who applied 
themselves to the isultivation of the sciences. Their king, Belus, 
is said to have converted the tower of Babel into an observatory, 
and upon it^tu have ma<le many astronomical discoveries. 

With regard to the ^origin of Land-Surveying, historians vary 
in their opinions. Diodorus, Herodotus, and Strabo, attribute 
the inventk'a of i^ to th£ Egyptians; whom tliby represent as 
constrained by ^e annual inundation of tlie Nile, removing or 
defacing their land-marks, to devise some method of ascertaining 
the ancient boundaries after the waters had retired. By Jose¬ 
phus, however, it is ascribed to the Hebrews. According to - 
him, the arts and sciences of Egypt were deri^ied from the pa¬ 
triarch Abraham, who conveyed then^ into •that country, frqpi 
Ur of the Chaldees. *" * 


The science in question was originally called? * Geometry 
but this being deemed too comprehensive a title for the men¬ 
suration of supei^cies, it was aherwards denominated * The Art 
of Measuring Land.’ 

Ff^m th^ banks of the Nile, k was carried into Greece by 
^ales, one of the seven wise men, born before Christ 640 years. 
IP^I^hilosopher tnvelled into Egypt, and studied, under its 
sag^ astironomjr, geometry, and other branches of the mathe¬ 
matics ; but having given offence to king Amasis, by the free- 
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' dom of his remarks upon i^e. conduct of princes, he returnea| 
home, and employed communicating the knowledge- 

which he had acquired. ^ 

'I’he great utility of Land-Surveying, without vrhich it L' 
impossibly fu conduct the aiTairs of civilized life, induced many'' 
of the most celebrated philosophers and mathematicians of ^aA-. 
tiquity to study its principles ; and to>Thales, Pythagoras, So? 
crates, Plato, Aristotle, Euclid, Archimedes, &c. we are indebted 
for {uany substantial improvements. The ancient Uomans, like¬ 
wise, it is said, held this art in such high veneration, that they 
accounted no man capable of commanding a. legion, who was 
incapetble of ineasuring^a field. 

The increasing value of land, and the consequent necessity of 
ascertaining its dimensions and '*ontent with accuracy, have 
lately called forth many .Ttcatises on this subject ; the principal 
of which wc owe to Dix, Davis, IVlbot, CrockSr, and Cotes-; 
bu«. as these Works take a very limitfed view of the subject, and 
arc, in my o|>inion, very deficient in practical information, and 
consequently not well adapted cither i’ur Scliools or private 
Learners, i have been induced to write the following Work, 
which, 1 hope, w.ill be- found to contain every necessary in¬ 
struction both on theoretical and practical Surveying- 

1 have caiefully studied the Works of ray pretlecessors and 
contemporaries ; selected from them such matter as 1 thought 
most useful ; and cumbineil it with the information that 1 Jinve 
received from some of the liwt Xaind-Surveyors in the kingdom, 
and with my own practical experience for upwards of twenty- 
five years. 

The Work thus compiled and composed, I have iHvided into 
Seven Parts, upon each of which 1 shall malie a lew obser- 
. vatiuns. 


Part the First contains such Definitions, Problems, and 
Theorems in G'^omeiry, as i conctivccl lo be indispensably ne¬ 
cessary ill Land-Surveying. Those who desire to see the sul>- 
ject more 1‘uily Heated, ar.* referred to the Llenients of Simp¬ 
son, Eiueraon, Lonnyca-jtle, Keith, Playfair, and I,eslie; to 
Simsun's Kuclid, Hutton’s Course of Mathematics, and Iley-' 
nard's Geoiuetria Legitima. 'I’he last W'oik is well adapted to 
the capacuies of V outh ; and coiitiuMs a number of Qmssliones 
Sclvcndce, at the end of eitch Book; to which an excellent Key 
has lately beep pulflished by tlie Autisor. 


Part the Seco.md contains a description of the Chain, Cross- 
Staftj OfFseuStaff, Compass, end Field-Book; also direodons 
and cautions to young JSurveyors,.wheu in the field; and a few 
observations relating to Scales, laying ilown figures, &c. jSpc,,- 
Tlie description of the Compass, together with an accoiffit of 
the vai'.iaticH of the Needle, has been under the 5;uim>io»« 
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that the exact rang<$ of some line ought always to be take^ 
iff the field, iu order to determine the true situation o£ 
\s\ite. * 

( 

Part the Third treats of the method of surveying^with the 
dChain and Cross ; and of measuring Meres, Woods, and Lines 
upon*which there are Impediments. 

^ I am aware that Professional Surveyors seldom or never use 
a Cross ; but I am of opinion that every Learner should be 
taught the use of this instrument. In order to make him ac« 
quainted with the method of forming a right-angle in the 
field ; and to give him a just idea of the rature and properties 
of the base and perpendicular of a triangle. 

Ill this Part I have^xhibited the absurdity of the processes 
■frequently adopted bv unskilful Surveyors, in, computing the 
contents of Narrow Pieces «f Land, and of Offsets. Methods 
.leading to such erroneous Sesults, ought to be diseased by' 
every one who is ambitious of obtaining the appellation of a 
correct Surveyor. 

I have also introduced tlie method of computing the contents 
of Na®row Pieces of Land, and of Offsets, by means of Equidb- 
tant Ordinates, wliich will be found more easy, expeditious, 
and accurate, than finding their areas by a succession of tri¬ 
angles and trapezUida. 

' No previous Writ5r with whom I am acquainted, has given 
this method in such^ a manner as to uiake it applicable to general 
practice ; but the Hulcs which I have laid down may be applied 
with success in all riases when the fences are not very irregular, 
without first measuring the base, in order to divide it into an 
even number of et^ial parts, which is a general rule given by 
all former Writers on this subject. 

Part THE Fourth "treats of •the method of surveying with 
the Ciiain only ; and of measuring*Mercs, Woods, Roads, Rivers, 
Canals, Distances," Lilies* upon which there are^ Impediments, 
and Hilly (Ground, ' . 

'file method of measuring Proof-Lines, in surveying tsingle 
fields, which 1 have not observed in any preceding publication, 
forms a portion of the subject of this Part. Before I discovered' 
tliis method, 1 frequently incurred the disagreeable necessity of 
repeating my survey, wheif disputes tqok place concerning t^e 
measurement. In large surveys, however, 4 aware, it has 
long been known and practised by Professional Surveyors. 

In tills Part, likevi^se, 1 have treated largely upon the sur¬ 
veying of Hilly Ground, which seems to luave been hitherto 
litUe regarded, and still less understood by the generality of 
Writers on Land-Surveying; and, to the method of preserving 
horizontal line by elevating the chain, I have subjoined the 
wNigjption and usc^ of King’s Quadrant, as well as tlie mechanism 
.and appltcation of one^Di' my own invention. 1 have also added 
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a few directions for findii^ the hypothemisal measure of Hillf/ 
Ground, for paring, reaping. &c.; but this generally depends 
upon dividing it into proper figures. * 

This subject i^ closed with a Remark on the impropriety an ( 
injustice of returniifg the hypothenusal measure of Hills, linf- 
\tersatty ; ^although it has been long and strenuously contend^'* 
for, by Theoretical and Superficial Writers. This Remark, 
'‘together with the following Observation, which I have since met 
with, in Professor Leslie’s Geometry, second edition, page 
4&1, will, I think, tend fff set this subject completely at 
rest: “ In surveying Hilly Grounds, it is not the absolute Sur¬ 
face that is measured, but the diminished quantity which 
would result, had the whole been reduced to a horizontal 
plane. This distinction is founded on the obvious principle, 
that since plants shoot up vertically, the vegetable produce of 
a swelling eminence can never exceed' whaty would have grown 
{j'om its levelled base. All the slopidg or hypothenusal distances 
are, therefore, reduced invarmhly to their horizontal lengths, 
before the calculation is begun.” Thus we see the opinion and 
practice of Professional Surveyors approved and supported by 
one of the most profound Mathematicians and Philosophers in 
the United Kingdom. 


Fart the Fifth contains four of the most approved methods 
•of surveying large Estates or Lordships; general and particular 
Rules for planning them \ bnd copious Directions for finding 
their Contents. 

The use of the Parallel Ruler, in straightening crooked 
fences, is also given, in twelve entirely new Problems, com¬ 
prising every possible case that can occur in Practice. Several 
methods of copying and reducing Plans have likewise been 
introduced, particularly the description and use of the Penta- 
graph, which instrument far surpasses any other, for that pur¬ 


pose. • « 

Three difier&nt -methods of embellishing Plans are given, con¬ 
taining directions for shading and colouring Meadows, Pas« 
tures„' Corn-fields, Moors, Marshy Grounds, Sands, Rocks, 
Trees, Lakys, Rivers, Sea-Shores, Hills, Pleasure-Grounds* Gais 
((dens, and the Bases and Elevations of Buildings. 

Xlda Pvt also contains cUiections for making Contipartments; 
ObservatioRS on PeiMnanslup; add apPlan of a New Town* laid 
ID sueb a manner as to form straight streets, at right-anglea 
with each other, w^ch is by far the most, eligible method o| 
lay.bqs put Building-Ground. An Arcbitecturtd Elevation of a 
I^ouyse, ijS likewisetgiven, in order to shew the \/oinig Surveyor 
bow; to proceed, if he should be requesjted to give a view of t^. 
buildings beloi^ing to an Estate. v * 

This Part is illuateated by i,to fewer than nine coppon;: 
^tea» fouruen wood-cuts, and a neatly ° engraven 

anti it may-not he im{wo{wr to atale, tlmt the I^atea, 
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l^teined in Plates and Ten> nr actual Surveys, taken 

by th^Author. 




' Part the Sixth contains Rules and Dinccdons for Laying, 
bub l*arting.b{r, and Dividing Land ; illustrated bVia greater 
number of examples than I have met with in any other Treatise. 
If any of them should apjiear superfluous to experienced Sur-* 
veyors, they will please to recollect for whom the Work is de« 
signed. • ^ • 

In parting-ofl^ and dividing land, by means of guess.1ines, as 
a difficult branch of the art, 1 have been particularly explicit; 
and have exemplified the method by nunibrous examples, illus. 
trated by figures exhibiting the various lines used in each 
_ process. • 

The method of dividing^ ^ Common amon^ vA*ious Proprietors, 
according to the different q||alities of the Land, has also bee>\ 
introduced ; and copious directions have been given fo^va1uii% 
land, and conducting an Inclosure. 1 have likewise inserted 
an Abstract of the General Inclosure Act, which will be found 
to throw more light on the subject of Inclosures, than was ever 
before given to the Public, in any Treatise on Surveying. * 
Incleed, the only Work that take'^ any notice of Inclosures, 
is one published by Mr. Stephenson, (price sixteeft shillings,) 
in which the Authoc appears to have treated the .subject with 
considerable abilitya This Work, however, is not at all adapted 
either for Schools or private Learnefs, as the first principles of 
Land-Surveying are not clearly elucidated. 

As various ciistoifiary measures prevail in different Counties, 

1 have given General and Particular Rules for reducing them to 
statute-measure ; and vice versa. ' I have also introduced Scotch 
and Irish Land Measure ; by which the Work becomes adapted 
to every pai;^ of the United Kingdom. 


Part the Seventh contains the method of fheasuring and 
planning Villages, Towns, and Cities; directions for surveying 
and planning Building-GrCund, and dividing it into convenient 
lots for Sale; and Miscellaneous Questiixis relating to sur. 
veying, laying-out, parting-off, and dividing Land in general. • 
Nothing has been said on the method of measuring, planning, 
and laying-out Building-Gfound, by ^y former Writer; butfS 
it is a subject of great public importance, in {he vicinity of large 
and improving towns, it ought by no means to be omitted in 
a Treatise on Land-Suirveying. 

The Miscellaneous Questions at the end If this Part, will 
serve to exercise the genius of the Learner, after he liaS acquirefl 
a competent knowledge of the prfndples of surveying and di- 
Land, by carefuHy studying the former part of this 
Sadi Qtitifttons tend to rouse the latent energies of 
.youth; and to give a relish for making intermting calcti. 
la||iona; and a ^ight its discovering unknown trntlw. They 
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also Call into action those abilities which might otherwise 
dormant, for want of objects of sufficient importance to excite, 
the curiosity of ,the ingenious; and put the powers of tli^ 
minds into motion. T 

As the^Theodolite is sometimes used in surveying Mere/, 
Woods, Roads, Rivers, and Canals, when angles cannot be taken 
wby the Chain, I have given a descrifition of that instrument; 
but as neither it nor the Plane Table are ever used by Pro¬ 
fessional Surveyors, when thejy can avoid it; and as this Trea¬ 
tise is confined chiefly to Chain Surveving, I have iu)t given 
any directions for measuring either with the Plane Table or the 
Theodolite. Besi{}es,/^he expence of these instruments places 
them out of the,reach of a great number of those persons who 
may be desirous of learning Surveying; and as most estates 
may be measured more correctly by the Chain only ; the method ■ 
of surveying by these instruments ^’ould only have tended to 
enhance the price of this Work, v^thout adding much to its 
real utility. 

Levelling is a subject in which Writers on Survey in,;, gene¬ 
rally rfflW/e,* but nothing that I have yet seen, deserve.^ the 
name of a Treatise on Levelling. The only e.xamples worthy 
of notice, are a few in Jones’s Treatise on Mathematical Instru¬ 
ments, selected from the Works of I.e Febvre. 

In preparing this Work for the Press, 1 felt a strong incli¬ 
nation to coftiply with the request of my* Friends, by saying 
something on the subject of Levelling ; b\it on mature con¬ 
sideration, I found that the number of copper-plates, and the 
quantity of letter-press necessary to do justice to the subject, 
would have too much increased the price of the present Work. 
However, if health and life should permit, 1 may, perliaps, at 
some future time, turn my attention to this desideratum. 


Having given a brief description of the contents of the fol¬ 
lowing Work ; it is only necessary to add, that I have endea¬ 
voured to treat the whole, to the best of my abilities, not only 
in a theoretical, but also in a practical manner. The greater 
part of the Examples for single fields, have been taken from my 
own Field-Books; consequently, they are such us the Learner 
will generally meet with in taking actual Surveys, Hence, in 
going through Work, he wil! become familiar with the 
method of keeping the Field-Book; so that when he commences 
Field Practice, he Will find no embarrassment in entering his 
Notes. ^ ^ 

Copious directf'ons have been given, in varjpus parts of the 
Work, for taking the dimensions of all kinds of figures that can 
possibly be met with in the practice of Surveying. This is of 
the greatest importance in measuring ; for it is evident that if 
the dimensions be improperly taken, the resBlts must, of cour‘'-> 
be incorrect; potwitbstanding the greatest care may ...be taken 
in laying down the figures, and finding their contents. 
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The engraven Field-Book, being detached from the Sur¬ 
veying, vrill also be found extremely *t:onvcnient in laying down 
the lafge Surveys ; as it will, probably, be necessary for learners 
i'j refer to the lines and stations upon the rough plans. 

In composing the Ibllowing VVork, I Wave endeavoured to 
consult the Wants of the Learner, in every possible Tfay ; con- 
seqaently, no information that I conceived to be necessary, has 
been withheld. In ordei% however, to make a complete Sur-* 
veyor, the Rules and Directions which I have laid down, must 
be brought into actual use by Field Practice; not only in n^a- 
suriiig single Fields, but aLo in Surveying large Estates; in 
laying-out, parting-ud', and dividing Land, and in performing 
every process that occurs in practical op^atiuns. 

Being daily employed in the education of Youth, I have had 
many opportunities of observing the lunnoroiis difHcult.ies which 
Tutors liave to surmount > it is, therefore, my^highest ambition, 
that the Ibllowing Work*ntoy he found well adapted for the use 
of Schools; and be a memij of rendering a most njefiil atitl 
delightful science familiar to the rising generation. Such as it 
is, 1 respectfully commit it to the world ; trusting that slight 
mistakes will be pardoned, that serious ones have not been in¬ 
curred, and that the forbearance which I have exercised towatd.s 
the labours of others, will be exercised towards mine in return. 


A. NKSBIT 

3lAXCHESTERy Feb. IS.Ij. 


P. S. It may, perhaps, be proper to inform the young reader, 
that Professor Leslie, whose opinion I have quoted, in the 
former part of this Preface, concerning the method of measuring 
Hilly Groitnd, was late Professor of Mathematics, and is now 
Professor of Natural Philosophy, in the University of Edinburgh; 
and has given to the world several valuable W qrks, which rank 
him with the first Mathematicians and Philosoptiers of the Age, 


Mil, NESBIT receives into his House a liinitetl number oj 
BOARDERS, for the purjiose of Tuition. The Terms of the 
School and other particulars may be known, by applyingpi to 
Bla. NESBIT, Oxford Street, Manchester. 
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The flattvrinj^ Testimonies which the Author has recmved, 
not only from many of the first Teachers and Mathematichins 
in the kingdom, but also from a considerable number of Pro¬ 
fessional Surveyors and Commissioners, concerning the merits 
of the first Edition of this Work, have induced him to revise 
the w91e; and make every Addition and Improvement that he 
thought would render the Second Edition still more acceptable 
to his Friends and the Public. 

Accordingly, it will be found that this Edition is enriched 
with the addition of five new cop^r-plates; forty wood-cuts ; 
one hundred and tw new questions and exceeds the former 
Edition by one hundred and forty^^pages. And as a much 
smaller type has been chosen, both for the text and the notes, 
the Work, in its present form, contains nearly twice as much 
matter. 

Jbe Improvements thus introduced, are dispersed through 
the whole of the Work; but it may be proper to observe, that 
the method of computing by Equidistant Ordinates; and of 
measuring and planning Roads, Rivers, and Canals, did not 
appear in the former Edition; and that Part<the Fifth has been 
re-written ; and four of the most approved methods of surveying 
large Estates, described; and also illustrated by copper-plates. 

The use of the Parallel Ruler, in straightening crooked fences, 
has likewise been given, in twelve new Problems, comprising 
every case that can possibly occur in Practice, 

The description of the I’entagraph, and its use in copying 
and reducing Plans, have also been added \ together with three 
different methods of making and ornamenting finished Plans. 

Much new and valuable Informatiun has been adduced on the 
method of conducting Inclosui'es, valuing land, &c. &c.; and 
an Abstract of tlie General Inclosure Act inserted, which will 
tend greatly to elucidate the subject. 

Scotch and Irish Customary-Measures have likewise been 
given t and also the method of measuring by the Gad; and 
6T making an estimation of the number of acres contained in a 
Common, County, <.or Kingdom. 

P^rt the Seventh, describing the method of surveying and 
planning Villages, Towns, and Cities ; and of measuring, 
planning, and laying-out Building-Ground, is entirely new; 
and will, the Author is persuaded, be found of essential service 
to Learners. ^ 

The Miscellaneous Questions, at the end of this Part, on sur¬ 
veying, parting-ofi^ and dividing Land, may also be mentioned 
among tne Additions and Improvements. 

Bradford, Yorkshire, July, 1820. 


A. NESBIT 
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BcnAN^noM or ths PBmcirAL - - 

MATliElHiiaTICAL CHARACTERS. 


The sign or character = (called ^udity) denotes that the re¬ 
spective quantities, between which it is placed, are equal; as 4, 
poles = yards = 1 chaiii = 100 links. 

The sign 4“ (called plus, or more) signifies that the numbers, 
between which it is placed, are to be added together; as 9 + 6 
(read 9 pl^ts 6 ) = 15. Geometrical lines are generally represented 
by capital letters ; then A B 4 -*^ D, signifies that the line C D 
is to ^ added to the line A B. . 

The sign — (called minus, or less) denotes that the quantity 
which it precedes, is to be subtracted; as 15—6 (read IS 
minus 6 ) =z 9 . In geometrical lines also, A B — C D, signifies 
that the line C D is to be subtracted from the line A 13. 

> The sign x denotes that the numbers, between which it is 
placed, are to be multiplied together; as 5 x <1 (read 5 mul¬ 
tiplied by 3) = 15. 

The sign -7- signifies division; as 15 4 - 3 (read 15 divided 
by 3) = 5. Numbers placed like a vulga" fraction, also denote 
division; the upper number being the dividend, and the lower 
the divisor; as ^ 5. 

The signs r T.* r (called proporlimals) denote proportion¬ 
ality ; as 2 ; 5 6 ; 15, signifying that the number 2 bears the 

same proportion to 5, as 6 does to 15: or, in other words, as 2 
is to 5, so is 6 to 15. 

The sign ' ■ — (called vinculum) is used to connect 

several quantities together ; as 9+^—6'x 2 = 12—6^ X 2 =s 
6 X 2 = 12. 

The sign *, placed above a quantity, represents the square of 
that quantity; as = 8® = 8 x 3 = 64. 

• The sign placed above a quantity, denotes the cube of that 

quantity; as 9^3^“ 8\^ = 12—8''’ = 4 ’ = 4 x 4 x 4 = 64. 

The sign /or placed before a quantity, denotes the square 
root of that quantity; a 8 V' 9 x 4 =v ^&6 = 6 . 

s ‘ 

The sign placed before a quantity, represents the cube root 

of that quantity; as 6x4x^''“ 8 = v^24x^— 8 
^ 72-8 = ^64 = 4. 
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t 

D^nitiotiSf Problemsj and Thmt&na in G&metryt 
requisite in Land-Surveying. 

Gteombtry originally signified the art of mooring ^ 
earth, or any distance or dimensions upon, or within it; but it 
is now used for tRe science of quantity, extension, or mag¬ 
nitude, abstractedly considered. 


Geometrical Definiiioru, 

1 . A point is considered as ha^g neither length, br^th* 
nor thickness. ■ 

2 . A line has length, but is considered as having neither 
breadth, nor thickness; as A B. 

A B 

-— . .1. . .1 ..I .. .1. I. .11 .s.. 


3. Lines are either yght, curved, or parallel 

*'4. A right or rtsaight h'ne, lies whdly in th*e same direction, 
between its mctremities; and isvthe shortest distance between 
'<ewo pmnts; as A B. 

A B 


B 
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^ A line continually diangea its direction, betweei/ 

its extremities ; ae A B. r 



' 6, Parallel lines always remain at the same distance from each 
other, and though continually produced, would never meet; as 
A B, C D. 

A--- 



7 . A surface or superficies, has length and breadth, but is 
considered as having no thickness; as A B C D. 



8 . A superficies may be contuned within one curved line; 
but cannot be contained within fewer than three straight lines. 

* i 

9 . The area of a figure, is its superficial content, or the mea^ 
surement of its surface. 

10 . An angle is the inclination or opening of two lines, having 
different directions, and meeting in a point; as at A, which is 
called the angular point; and, when three letters are used, the 
middle one denotes ^at point 
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11 . Angles ere of (hree kinds; view r^ht, eonte, end obtuse. 

* 12. A right angle is made by one rigi *" lind standing perpen* 
dicularly upcm another; thus, if D C be j^rpendic^l^ to A B, 
the jangles ADC and C D B are both right angles. 

C 


* ■ - — - . - ■ 

A D . B 

1 J. An acute angle is less than a right angle; as C A B. 


D 



14. The cdinaplement of an angle is urhat it wants to complete 
a right angle; as the an^le D A B is the comj^ement of the 
angle CAB. 

15. An obtuse atagle is greater tlian a right angle; as B C D. 

B 


A (T b 

_ .. 16. The^supplement of an angle is what it wants of two right 
•angles^ as the angle A C B is the supplement of the angle BCD. 

B 2 
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(Part 1 


t7* A is a f^re or superficiss, bounded by three 

right lines, and admits of three varieties; viz. equilateral, 
isosceles, and scalene. ^ 


18. An equilateral triangle has all its sides equal j as A B C. 


cC 



19 . An iscsceles triangle has only two of its sides equal ; as 
ABC. 



20 . A scalene triangle has all its sides unequal; as A B C. 

C 







6 lanb-surveying. 

25« The'loDge 3 t side of (Any pkne triangle is called the base; 
as A B; and a line falling upon it, from the opposite angle, at 
right angles, is caUed a perpendicular; as C a. 

f 

26. A figure of four sides and angles is denominated a qua* 
drangle or quadrilateral figure. 

27 . A parallelogram is a quadrilateral figure, having its oppo¬ 
site sides parallel and equal; and admits of four varieties; viz.. 
the square, the rectangle, the rhombus, and the rhomboid. 

28. A square is an equilateral parallelogram, having all its 
angles right angles; as A B C D. 

D C 


»% 



29 . A rectangle is a parallelogram, having its opposite sides 
equal, and idl its angles right angles; as A B C D. 

D C 


A 


B 




Part T.) LAND-StTRVEYIJIG. ^ 7 

30. A rhombuR is an equilateral ]^yallelograin> having its 
opposite angles equal; as A B C D. 



31. A rhomboid is a parallelogram, having its opposite sides 
and angles equal ; as A B C D. 



32. A trapezium is a *quadrilaferal figure, w|)ose oppoate 
sides are not paralld to each other ; as A B C D. 



w 

33. A trapezoid is a quadrilateral figure, having two of its 

* ^ ® 

opposite sides parallel, and one acute, one obtuse, and two right 


B 4 
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angles; as A D, is 
being right angles. 


(Part J. 

par^lel to B C; the angles at A and B, 

t 

J 



34. A diagonal is a right line^ joining the two opposite angles 
cf a qu^Ldrilateral figure, or irregular polygon; as A 6. 



.35. Plane figures, having more than four sides, are generally 
called polygons; and receive their particular denominations 
from the number of their sides or angles. 


36. A pentagon is a polygon of five; a hexagon of six; a 
heptagon of seven; an octagon of eight; a nonagon of nine; 
a decagon of ten; an undecagon of eleven; and a duodecagon 
• of twelve sidfs. 


37. A regular polygon has all its sides and angles equal. 
When they are unequal, the polygon is irregular. 


38. A circle is a plane figure, bounded by a curved line, 
called the circumference, which is every where equidistant firom 
a certain point within it, called the centre. 



Part 1. ) LAND-SURVEYING. 9 

S9. Tlie‘ circumference of every circle is supposed to be 
divide into 360 equal parts, called de^^rees; each degree into 
60 equal parts, called minutes; and each minbte into 60 equal 
parts, called seconds. 



If 

40. The diameter of a circle is a right line drawn through 
the centre, and terminating in the circumference on each side; 
-jw A B. 



41. The radius of a circle is half the diameter, or it is a 
right line drawn from the centre to the circumference; as A B. 
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42. Anaicof acircleyis any part of t^e circumference; as 
the arc A B. ^ 



4$. A chord is a right line joining the extremities of an arc; 
as the line A B. 

44. A segment is any part of a circle bounded by an arc and_ 
its chord. 

45. A semicircle is half of a circle, or a .segment cut off by 
the diameter; as A B C. 



46. A sector is'any part of a cirdc bounded by an arc, and 
two radii. 

47. A quadrant is the fourth part of a circle, or a sector 
bounded by an arc'and two radii at right angles to each other ; 
as C D B. 

Corol. Hence a right angle is said to contain 90". 

^JVb/A.»All Definitions and Rules should be conunitted to memory. 



GEOMETRICAL 'PROBLEMS. 



rROBLEM I. 


To hpect a given Line A B. 



• • 

From A and B as contresy with any radios greater than half 
^ A By in your ccHupasses, descriSS arcs cntUng eadi other in 



•Draw tht line m C and it wiU biseet A B in C. 


a a 
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PROBLEM ir. 


To bisect a given Angle ABC. 



From tTie point B with my ndius, describe the arc A C. 
From A and C with the samew,^ any other radius, make the 
intersection m. Draw the line B m, and it will bisect the angle 
A B C, as required. 


PROBLEM IIL 

To dram a Line paraUd to a ffusien Line A B, af a ^ven Distance. 



From any two points, m and n, in the given line, with the 
given distance as a jradius, describe the arcs r and 0. Draw CD 
jtouch these arcs, without caiiing them, and it wiR be parallel 
AB. 


' w 

problem may be mote readily performed \sy a partUel ruler. 
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PROBLEM IV. 

To er^t a Perpendiculara given Point C, near the Middle 

of a given Line A B. 



On each side of the point C, take two equal distances, C lil 
antTC n; from m and n as centres, witli any radius greater than 
C m or C n, describe two aria Effing each other in r. Draw 
the line C r, and it ^ul be the perpendicular required. 


PROBLEM V. 


To erect a Perpendicular from a given Point C, near the End 

of a given 'tdm A B. 



From any point m, as a cep^ with the radius or distance 
C in, descrilie an arc cutting the given line in C and n. 

Through n and m* draw a line cutting the arc in r. Draw 
the line (fr, and it will be the perpendicular required. 



14 
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PROBLEM VI. 

r 

Froifi a given Point C, to let Jail A Perpendicular upon a given 

Line A B. 


c 



With C as a centre, and any radius, a little exceeding the dis¬ 
tance of the given line, describe an arc cutting A B in m and n. 
With the centres m and n, the same or any radius, exceed¬ 
ing half thek* distance, describe arcs intepecting each other 
in r.-~Draw the line C r; and C D will be the perpendicular 
required. 

c Note.—^The last three problems may be easily performed by a square, or a 

plotting scale. 
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PROBLEM VII. 

\ 

To make' a Triangle mkh three given Lines, any two cf whicft 
must be greater than the tkitH., (Euclid, I, 

Let the given lines be A BrilO, A C=8, and B C=6 chains. 



From any scale of equal parts, (which is to be understood as 
'Employed likewise in all the following problems,) lay off the 
base A B. • 

With the centre A, and radius A C, describe an arc. With 
the centre B, and radius B C, desenbe another arc,^ cutting the 
former in C. Draw the lines A C and B C, and the triangle 
will be completed. 


Note .—Any trapezium may be constructed in the same manner; having 
the four sides, and one of the diagonals 
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PROBLEM VIII. 

Having given the Base, the Perpendicular, and the Place of 
the Perpendicular upon the Base, to construct a Triangle, 

Let the base A the perpendicular C D=:5j ,and the 

distance A D=:6 chains. 


C 



Make 4 B equal to and A D equal to 6. At D erecTTBe 
perpendicular D C, which make equal to ,5. Join A C and B C, 
and the figure will be completed. 

iVolr..«.A. trapezium may be constructed in a similar manner, by having one 
of the diagonals, the two perpendiculars let Ml thereon from the op^iosite 
angles, and the places of these perpendiculars upon the diagonal. 

PROBLEM IX. 

To describe a Square, whose SkU shall ^ equal to a given right IJne. 
Let the given line A B=4 chains. • 



Upon one extremity B of the given line, by Problem V. erect 
the perpendicular B C, which make equal to A B. v. 
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With A and C as centres, and the radius A B, describe arcs 
cutting each other in I). Draw the lines A D and C D, and 
the square will be completed. 


PJ^OBLEM X. 

To describe a rcclangidar ParaUelogram, tv/tose Length and 
Breadth shall be equal ioHmo given Lines. 
l.ct the length A B = 8, and the breathh B C = 4 chains. 



At B erect the pe^ndicular B C, which make equal to 4. 
W'ith A as a centrcys and the radius B C, describe an arc ; and 
with C as a centre, and the radius A B, describe another arc, 
cutting the former in D. Draw the lines A D and C D, and 
the rectangle will be completed. 


PROBLEM XI. 

Upon a given right Line to construct a regular^ Rhombus. 
Let the given line A B = 4 chains. 



, Draw the line A B, equal to 4. With A and B as centres, and 
jthe radius *A B, describe arcs cutting each other in D; then 
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with B and D as centres, and the same radius, make the 
intersection C. 

Draw the lines A D, D C, and B C, and the rhombus will be 
completed. 

PROBLEM XII. 

Having any two right Lin^s given, to construct a Rhomloid, 
Let the given lines be A B = 7, and B C = 4 chains. 



Draw the line A B, equal to 7- Take in your compasses the 
line B C, and lay it from A to E.—With A rnd E as centres, and 
the radius A E, make the intersection D. Then with B as a 
centre, and the same radius, describe iin arc; and with D as a 
centre, and the radius A B, describe another arc, cutting the 
former in C. Draw the lines A D, D C, and B C, and the 
rhomboid will be completed. 

PROBLEM XIII. 

Having the Base and the two Perpendiculars given, to construct 

a Trapezoid. 

Let the base A B=7, and the perpendiculars B C and A D=3 
and 2 chains respectively. 

C 
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Draw tlie base A B, equal to 7> and erect the perpendiculars 
B C equal to 3, and A D equal to 2 chains. Then join D C, 
and the trapezoid will be completed. 

PROBLEM XIV. 

the Jour Sides to construct a quadrilateral Figure* 

which has one right Angle. ^ 

Let the sides A B=7, B C=:4,*OD=6, and D A=3 chains ; 
and let the angle at B be a right angle. 



describe an arc; and witli A as a centre, and the radius D A, 
describe another arc, cutting the former in D. Draw tlie lines 
C D and D A, and the figure will be completed. 

I’llOBLEM XV. 

Having the trdnsrerse ami conjugat^ Diameters given, to construct 

*an Ellipsis. , 

Let the transverse diameter A B = 7, and the conjugate 
diameter C D = 4 chains. 
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Draw the two diameters to bisect each other perpendicularly 
in the centre o. With the radius A o, and the centre C or D, 
intersect A B, in F and f.—These points will be the foci of the 
ellipse. Take any point m, in the transverse diameter, and with 
F and f as centres, and the radius A nr, describe the arcs G, G, 
g, g. Then with the same centres, and the radius B m, describe 
arcs cutting the former in tl'je points G, G, g, g: thus will you 
have four points in the circumference of the ellipse. After this, 
take a second point n. In the transverse diameter, and proceeding 
as before, you will determine other four points.—By the same 
method you may determine as many more as you please; 
through all of which, with a steady iiand, you must draw the 
circumference of the ellipse. 

Note.-^kn ellipse may also be constructed as follows: Having found the 
foci F, f, ns before, tsiUc a thread cipial in length to the transverse diameter 
A D, and fasten its ends, with two pins, in the ]K)iiUs F, f; then stretch the 
thread to its greatest extent; and by moving a )Kncil round, within the tliread, 
keeping it always tight, you will trace out the curve of the ellipse. 

The principle upon which this construction is /wunded,. may l>c seen in 
Prob* X. Part VI. 


PROBLEM XVI. 


To reduce a giveti Trapezium, A B C D, fo a Triangle of equal 

Area. 



Draw the dirgonal D B, and parallel to it draw C E, meeting 
A B produced in E. Join the points D E; so shall the triangle 
A D E be equal to the trapezium A D C I). 

Note .—^Tbis and the following Problem m.ay be applied in finding the areas 
of trapoziuo’S and irregular polygons l)y first reducing them to li..ing'es. 
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, PROBLEM XVII. 

To reduce an irregular Polygon ABODE,./ Jive sides, to a 
Triangle of equal Area. 



Extend the side A E, both ways at pleasure; and draw the 
diagonals C E, C A. Parallel to these diagonals dr^w the lines 
D F, and B G; joiij the points C F, C G; and G C F will be 
the triangle requireil. 

Note —Any irregular polygon of more than Bve sides, may be brought to a 
triangle of equal area, by reducing it successively to a figure with one side less, 
until you bring it to a figure of three sides. Thus the trapezium A B C F, or 
G C D E is equal to the polygon A B C J3 E, as well as the triangle G C F. 

PROBLEM XVIII. 

To raise a Perpendicular from anp-qwint D, in a given Line A B, 
•bp a Scale of equal Parts. * 

C 



c 3 
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(Parff J. 


Make D m = 3 j and from the points D and ra, with the dis¬ 
tances 4 and 5, describe arcs intersecting each other in n. From 
D, through the points draw the line D C, and it will be the 
perpendicular required. 

jV'b/f.—This Problem may Ije performed by itiay other numbers in the -tame 
proportion; but 3, 4, and 6, are the least whole numbers that will ftiake a 
rigiit-anglcd triangle. 


rttOBLEM XIX. 


To make a light Angle by the Line of Chords oh the plane Scale. 



(i 


A 


b 


B 


Draw the unlimited line A B ; then take in your compasses 
60® from the line of chords, and with A as a centre, describe 
the arc E D. Take 90® from the same scale, and set off that 
extent from D to C. Draw the line A C ; and CAD will be 
the angle required. 


FllOBLEM XX. 

To make an acute Ayigle equal to any Number of I'lcgrees; sup¬ 
pose SO'. 



B 


D 


%J * 
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Draw the unlimited line A B; then take 60“ in your com- • 
passes, and with A as a centre, describe the arc E D. Then set 
off' the angle, 33® SC/, from D to C. Draw*the line AC; and 
CAD will be the angle required. 


PROBLEM XXI. 


To limkc an ohluse Angle equal^io an^ Tiitmbcr of Degrees; 

suppose 125® 30'. 



Draw the unlimited line A B ; then take 60® in your com¬ 
passes, and with A as a centre, describe the arc E D. Then 
set off 90° from D to C; and from C to G set off the excess 
above 90®, which is 35® 30'. Draw the line AG; and GAD 
will be the angle required. 


PROBLEM XXII. 

To Jind the Number of Degrees cr^aiued in an^ given Angle B A C. 



With the chord of <J0®, and A as a centre, describe the arc m n. 
Take the distaiv:e m n in your compasses, and apply it to the 

line of cliords; and it will show the number of degrees required. 

« • • 

Angles may be more expeditiously laid down or measured by means 
of a semi-circle of brasS called a Protractor, the arc of which is divided into 
180 degrofrs. 

c 4 
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PROBLEM XXIII. 

r X 


To lay down a Line making a given Angle with the Meridian, 
•' or North ani South Line. 


£XAMPL£S. 

1 . Let it be required to lay down a line that ranges N. E., 
making an angle of 45°, with the meridian line. (Seethe 
Compass, Part II.) 

N 



Draw the meridian line A N; and with the sweep of f)0° 
in your compasses, taken from the line of chords and A as a 
centre, describe the arc B C. 

Set off the given angle 45°, from B to C; d.’aw the line A C, 
and it will range N. £., as was required. 

the line had ranged N. W., the angle must have been set olT on 
the other side of the meridian AM; and A D would have 1>ccn the direction 
of the line. 
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2. !Lay down a. line that ranges S. W. b. W., making an angle 
\ of 56*’ 15', with the meridian litie. 

Draw the meridian line A S; and with the swiep of 60° 
deshnbe the arc £ F. ^ . 

S^off 56° 1 5' from £ to F; draw the line A F, and it will 
range S. W. b. W„ as was required., * 

Note 1.—If the line had ranged S. £. b. E., the angle must have been setoff 
from E to G; and A U would have been the dircedbn of the line. 

2.~-This Problem will l>e iound useful to young Surve;^ors, in lading down 
the first line, the range of whicl^should be taken in the field by a compass. 



* GEOMETRICAL THEOREMS, 


The Demwistrations of xohich inay he seen in tlte Elen.ents 
of Euclulf Simpson, and Emerson. 


THEOREM I. 

If tw</straight lines A B, C D, cut each other in the point E, 
the angle A E C will be equal to tKe angle DEB, and CEB 
*10 A FB. (Euclid I. 15. Simpson L 3. Emerson I. %) 

C 



It 


THEOREM 11. 

The greatest side of every triangle is opposite to the greatest 
angle. (Euc. I. 18. Simp. I. 13. Em. II. 4 J 

THEOREM HI. 

Let the right line E F fall upon the parallel right lines A B, 
C D; the alternate angles A G H, G H D are equal to each 
other; and the exterior angle E G B is equal to the interior and 
opposite, upon the same side G H D; and the two interior 
angles B G H, G H D, upon the same side, are together equal 
■to two right angles. (Euc. I. 29 . Simp. I. 7. Em. I. ^.) 

. E 


I) 

F 
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THEOREM IV. 

Lrt A B C be a triangle, and let one of its sides B (? be pro- 
duceo^o D; the exterior angle A C D is equal to the two in¬ 
terior and opposite angles C A B, A B C ; also the three interior 
angles of every triangle are together equal to two right angles. 
(Euc. I. 32. Smp. I. J) 10. Em. II. 1 2.J 



THEOREM V. 

Let the parallelograms A B C 1), t> B C E be upon the same 
base B C, and between the same parallels A E, B C ; the paral¬ 
lelogram A B C Eb is equal to the parallelogram D B C E. 
(Enc. I. 35. Swip. II. 2. Etn. HI. i\.J 



THEOREM VI. 

Let the triangles A B C, D B C be upon the same base B C, 
and between the same paralldls A J), B Q ; tht triangle A B C is, 
equal to the triangle D B C. ^ Efic. I. 37. Simp.il. 2. Em. ll. 10.^ 
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THEOREM VII. 

Let ABC be*a right>angled triangle, having the riglit afigle . 
B A C; square of the side B C is equal to the sum of the 
^squares of the sides A B, AC. (I.uc. I. 47. Simp. 8. 
Em. 11. 9.1.) ^ 



celebrated and useful Theorem; in consequence of which, it is said, he ofl'ered 
a hecatomb to the gods. 

THEOREM VIII. 

Let A B C be a circle, and B D C an angle of the centre, and 
B AC an angle at the circumference, which have the same arc 
B C for their base; the angle B D C is double of the angle 
B A C. (Euc. III. 20. Simp. III. 10. Em. IV. 12.^ 

A 


THEOREM IX. 

Let A B C be a semi-circle; then the angle ABC in that 
semi-circle, is *a tight angle, III. 31. Simp. III. 13. 

Em, VI. 14._^ * 


B 
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THEOREM X. , 

I.et D E be drawn parallel to B C, one of the si^Jes of the 
triangle ABC; then B P is to D A, as C £ to E A. (Eiic. VI. 
2. hnip. IV. 12. Em, II. 12.^ 



THEOREM XIj 

In the preceding figure, D £ being parallel to B C, the 
triangles A B C, A D 15 arc equi-angular or similar; therefore— 
A B is to B C, as A D to D E; and A B is to A C, as A D 
to A E. (Em, VI. 4. Simp. IV. 12. Em, II. 13.> 

•THEOREM XII. 

Let ABC be a right-angled triangle, having the right angle 
B A C; and from the point A let A D be drawn perpendicularly 
to the base B C ;»thc triangles A B D, A D C are similar to the 
H hole triangle ABC, and to each other. Also the perpendicular 
A D is a mean proportional between the segments of the base; 
and each of the sides is annean p^portional bet\^en the base 
and its segment adjacent to that side; therefore B D is to D A, 
as I) Ato DC; BCistoBA, as B A to B D; and BCis to C A, 
as C A to C D. (Em. VI. 8 . Simp. IV. ig. Em. VI. 17 .J 


A 



Let A B C, A D E be similar triangles, having the angle A 
i»mmon te both; then the triangle A B C is to the triangle 
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A D as the square of B C to the square of D E. That is 
similar triangles are to one another in the duplicate ratio of 
their homologous sides. (Euc. VI. 19 . Simp. IV. 2 i. Em. II. 18.; 


THEOREM XIV. 

In any triangle ABC, double the square of a line C D, drawn 
from the vertex to the middle of ti>e base A B, together with 
double the square of half the base A D or B D, is equal to the 
sum of the squares of the other sides AC, B C. (Simp. II. 11 . 
Em. II. 28.; 


C 



THEOREM XV. 

In any parallelogram A B C D, the sum of the squares of the 
two diagonals A C, B D, is equal to the sum of the squares of all 
the four sides of the parallelogram. (Simp. 11. 12 . Em. III. {).) 

D . C 


A B 

THEOREM XVI. 

All simila,r figures are in proportion to each other as the 
squares of their homologous sides. (Simp. IV. 26. Em III. 20.; 

V 

THEOREM XVII. 

The circumferences of circles, and the arcs and chords of 
similar segments, are in proportion to each other, as the radii 
or diameters of the circles. (Em, IV. 8 4 - 9 .; 
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' theorem XVIII. 

Circles are to each other as the squares of their radii, diame- 
ters,^r circumferences. ^Em, IV. 35.) 

THEOREM, XIX. 

Similar polygons described in circles, are to each other, as the 
circles in which they are inscribed; or a% the squares of the 
diameters of those circles. (Em. IV. 36.^ 

THEOREM XX. 

All similar solids are to each other, as the cubes of their like 
dimensions. (Em. VI. 24.^ 
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iPiirt ^rtontr. 

A Description of the Chairiy Cross-Staff\ OJfsct-Staffy 
Compass, and Field-Book; also Directions and Cau¬ 
tions to,young Surveyors, when in the Field, cjc. 


THE CHAIN. 

IjAND is commonly measured with a Chain, invented by Mr. 
Gunter, which is known by tlie name of “ Gunter’s Chain," 

It is 4 poles. 22 yards, or G(i feet in length, and divided into 
100 equal parts, called links; each link being 1 .^. inches. At 
every tenth link from each end, is fixed a piece of brass, with 
notches or points ; that at 10 links having one notch or point; 
at 20, two; at 30, three; and at 40, four points. At 30, or 
the middle, is a large, round, plain piece of brass. 

The chain being thus marked, the links may be easily counted 
from either end; the mark at 90,80, &c. being the same as that 
at 10, 20, &c. Part of the first link, at each end, is made into 
a large ring or bow, for the ease of holding it in the hand. 

The chain should always exceed 22 yards, by an inch and 
half, or two inches; because, in surveying, it is almost impos¬ 
sible to go in a direct line, or to keep the chain perfectly 
stretched. Long arrows likewise keep the ends of the chain a 
considerable distance from the ground; the lines, consequently, 
will be made longer than they are in reality. 
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'*v Chains, wfren^ew, are seldom a proper length 5 they ought 
alVays, therefore,' to be examined; as should those, likewise, 

> whic?^ are stretched by frequent use. * 


ZVf^c l)—In folding up thc^hain, it is most expeditious to i^in at the 
middle;, and fold it up double. When you wish to unfold it, take both the 
handles in your left-hand, and the other part of the chain in your right; then 
throw it flora you, taking care to keep hoW the haiulles. You must IhcTi 
adjust the links before you proceed to measure. 


2.—^Chains, which have three rings between eaAi link, are much better 
than those which have only two; sis they arc not so apt to twist. 


Tf/K CROSS-STAFF. 


The Cross-StefF l^'an mstrument used in the field by sur¬ 
veyors, to erect perpendiculars, and may very easily be made 
in the following manner. 

Procure a piece of board about t> inches square, either of 
sycamore, box, or«nahogany. 

Draw the two diagonals; and at their extremities fix four 
small studs or f>ins, which will serve as sights to direct to any 
object or angle. • 

Or, instead of stuBs or pins, you may saw two line grooves 
at right-angles, about a quarter of an inch deep, in the board. 

This being fixed upon a staff, of a convenient lengtlr%r use, 
pointed with iron at the bottom to enter the groitnd readily, 
the instrument is called a crosihStafF. 

Note 1._The cioss must be fi,xcd upon the staff by d s*ew, in such a man¬ 

ner it may be easily turngd without moving the staff. 

2.—The cross may I® made of a circular piece of board you must then • 
draw two diameters crossing each othqf at right-angles. The fourth part of 
a square, or of a circle, will answer the purpose equally ivell. 

3 . 1 ,, .Great care ought to^ taken in making this instrument, as its accuracy 
^spends on tlft sights, or grooves lieing at right-angles with each other. 

n 
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Suppdse a b c d, to represent a eross, and the groove a c to 
be directed to an object at m; then, vrill the groove b d point 
to another at n. : ^ * 

Reverse the direction of the grdoves, so that b d may be in 
the direction of m; then, if a c be in the^ direction of n, the 
instrument is correct. 


THE OFFSET-STAFF. 

Thb Offset-Staff is an instrument used to measure short 
distances; and may be in lengdi, 10,12, or 15 links. It would 
be advisable to number the links from ea^ end, on opposite 
sides, with the figures, ], 2, 3, &c> as the staff, thus mark^, 
will W^nore convenient for use. 

the Croas-Staif is sometimes thought incoiiimadicnu, a small 
IKidLet.cro8B maj'be m oontrived ab to be.ieadily fixed, upon occasion, to the 
OHhetotaff. Thia may be fioost expeditiously accomplished by means of a hole 
made througlv.the cro^ admitting the top of the staff, to the eighth link, 
counting firom the bottom or piked end at which placs there must be 
attadied a small tiioulder, upon whtdi the cross will ifst. 
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THE COMPASS. 

The'C ompass is an ii^trument used by surveyors^ to point 
out the range or direction ot* lines; and also to shew the bear. * 
ings of objects. The circumference of the card of the compt^s 
contains SdO", and is divided into thirty.two equal parts, called 
Points, each containing 11° 15'. 

Of these, the four principal (namely. East, West, Nordi, and 
South) are called Cardinal Points; from which the names of 
the others are derived. ^ • * 

To the under-side of the card, and in thQ direction of i^ north, 
and south lines, is attached a magnetic bar of hardened steel, 
called the Needle, by which the north-point is directed toward 
the northern part of the horizon; and the other points, conse-.* 
quently, to their corresponding ones, in the heaven?. 

The card and needle are suspended on an upright ^in, called 
the Supporter, whieh is fixed in the bottom of a brass, or 
w'ooden, box; and tlbe whole is covered with a plate of glass to 
prevent the action.of the wind upon the card. 

Although the compass is divided into thirty-two points, yet 
surveyors reduce ^hem to eight, namely, the four cardinal, or 
chief points; and the four midway between them; viz, the 
north-east, nojth-west, soutli-east, and south-west, which may be 
expressed by their initial letters, as E., W., N., S,; N E., N W.; 

S E., S W. • • 

Note 1.—A small pocket-compass may be procured fur about five shilling, 
which will answer the purpose of a surveyor; but for the sake of those who 
may not possess such an instrument, the following methods of finding a meri¬ 
dian line, See. arc given. When % surveyor enters a ^elc?, let him call that 
side, which is next the sun rising, east; then will the opposite side be west ;* 
and, in measuring from the east to the west, he will iTavc t^e north on his 
right-hand, and the south ot»his left. If his direction should lie between any 
two of the above poinSa, as for example, between the nortH and the west, he 
may call the range of the line north-^t, Scr. This method will sufiSce, when 
a correct plaif is not required. A true meridian, or north and south line, may 
be found by observing w^ich line or fence points accurately toward the sun at 
noon, ho being then upon the meridian, or full south. Lines, at Hght-angles 
^(b this mcriSan line, are east and west. 

O £ 
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2. —‘•The north-point of the com)inss does nol {xiiiit cxaclljf to the north-point 
of the horizon • but inclines, in some places toward tlic east, and in others to- • 
ward the west; and this inclination is calied the variation of the compass. In 
most parts r'f England, the variation is, at this time, more than 2 t® westerly ; 
so that the true range of any line, or the bcarirg of any object, will be above 
two points more toward the cast than what is indicated by the com])a<!S. 

This wonderful phenomenon' has perplexed our greatest philosophers; 
neither Halley, nor the immortal Newton, having been able satisfiictorily to 
account for it 

3. —Some compasses have the cards attached to the bottom of the boxes, 
and the needles only arc suspended upon pins. When this js ilu* ca.-.o, place 
the Compass in such a manner that the north-point of the needle may rest 

to the west of the north-point of the card ; and you will thus ina^e- an allow¬ 
ance for the variation ; for in this situation of the Co!jipas‘. all the points on 
the card, will be in their true positions. 

i.—It is necessary sometiujcs to get the ncwllo of the (’otnj'-i‘s leUmchfo 
with the magnet, in order that it may traverse profierly ; .is the power o*' the 
magnet, on the needle, has a tendency, in lapse of lime, lu decifpsc. 


THE FlELD-JiOOK. 

ScAUcELY any two surveyor.s &et down their tield-notcs txactsy 
in the same manner. The method, however, now generally 
adopted, and which is certainly preferable to all others, is to 
begin at the* bottom of the page and write upward. 

Each page of the book must be divided into three columns. 
In the middle column must be set down the distances on the 
chain-line at which any mark, offset, or otlier observation i'4 
made; and in the right and left-hand columns respectively, 
those marks, offsets, apd observations must be entered. 

Tile crossings of fences, rivers, &c. may be denoted by lines 
drawn across the middle column, or pa^t of the right and left- 
hand columns,‘opposite the distances on the (^ain-liue, at which 
they are crossed ,* and the corners of fields, and other remarkable 
turns in the fences,' to which offsets are taken, may be denoted 
by lines joining or lying in the same relation to the middle 
column, as the fences, &c. do to the chain-line. 
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Thu| a toleraWy accurate representation of the fences, &c. 
may be sketched in the field, fv'liich will very much assist the 
surveyor in drawing the plan. 

VVithVrespect to the characters used to denote stations, the 
letters of the alphabet wiIl\lo very well, in small surveys; but 
in those* of a larger extent, numeral figures must be used, and 
the sign (plus) placed before each figure ; thus, 1» or -f- 2? 
which may be road, station fir.>t, or cross first; station one, or 
cross one, fee. Upon the plan they are g||nerally represented 
by this (G) mark. 

Most surveyors take the exact range of tlie, first line, and 
enter it in their field-book ; •and from it the range of any other 
may be easily determined. I his method I* shall adopt fli the 
following work. 

'I'he expression, R. off ]}, or L. off B. &c. denotes that you 
are to turn to the right or lell-haiul, and measure from B, See. 

.VuV I.—Many surveyors not only begin at the bottom of th(k (Icki-borik, 
')!il :ilb'> at its rigbl-lia.i<! title, anti write toward the left, which melhrM I 
,ih..ij.s follow n)^,'t.ir. • 

•J,_it iibcfiil for a beginner to Jr-iw a niligh hkctcli of the field, or estate 

V, bir!’. he is about to nieasure ; and i.pon it, to note the stations in the same 
3 ii inner as they are put down in t.iking llie survey. This will materially 
■»his memory in plBiinu-g. 

:l_'rhe (ieI(!-bot)k, for pratntal use, should he made eonvenient for the 
iwcket, and interleaved with blolting-pajrcr. 

J_1'hc field-notes shqpld alw*ays Iw set down with ink, frhich may be 

earned in a bottle suspended from a button of your waistcoat. Double foun¬ 
tain-bottles, such as are used by excise ofilcers, arc the best. 


DIRECTIONS Amv CAUTIONS to WUNG SUR¬ 
VEYORS WUB?/ ly THE FT^ELI), eSc. 

• 

In addition to tlie insteuments already described, you must 
provide ten arrows, «ach about a foot in length, m&de of strong 
wire, and pointed at the bottonrw J'hese should be bent in a 
circular format the top, for the convenience of holding them, 
and a piece of red cloth should be attached to each, that they 
be mow conspicuous among long grass, &c. 
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Poles, Ukewise, generally called Ranging-poles, or Station- 
staves, will be wanted as marks, or objects of direction, each 
about ten feet in length, piked with iron at the bottom; and 
having a ted or white flag at the top, that they may be better 
seen at a distance. Thus equipped^ and having entered the 
field, or estate which you are about to survey, first, makS your¬ 
self acquainted with its for^ri i and then consider in what, manner 
you must run your lines, according to the directions hereafter 
given in Parts Third Fourth, and Fifth: after which you must 
proceed in the ibilowing manner. 

Let your assbtant or chain-leader take nine arrows in his left- 
hand, and one end of the chain with one arrow in his right; 
then, advancing toward the place directed, at the end of the 
chain, let him put down the arrow which he holds in his right- 
hand. This the follower must take up with his chain-hand, 
when he comes to it; the leader, at the same time, putting 
down another at the other'end of the chain. In this manner he 
must proceed until he has put down his tenth arrow ; then, 
advancing a chain farther, he must set his, foot upon the end of 
the chain, and call out, " change.” The surveyor, or chain, 
follower, must then come up to him, if he have no offsets to 
take, and carefully count to him the arrows; and one being 
put down at the end of the chain, proceed a.< before, until the 
whole line be measured. 

Each change ought to be entered in the field-book, or a 
mistake of 10 chains may happen, when the line is very long. 
The chain-follov'er ought to be careful that the leader always 
puts down his arrow perpendicularly, and in a right-line with 
the object of direction ; otherwise the line will be made longer 
than it is in reality. The follower may direct the leader by the 
motion of his left-han^ ; moving it to the right or left, as ciiv 
cumstances require, and always placing his eye and chain-hand 
directly over the arrow which is stuck in the ground. Tlie 
leader likewise, as soon as he has put down^his arrow, ought to 
fix his-eye upon the object of direction, and go directly toward 
it. This he may easily effect by finding a tree or a bush 
beyond the station to whiclt he is going,^ and in a .straight line 
with it and himself. 
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In jiilly ground, if the follower lose sight of the mark toward 
which he is going, he must stand over his arrow; and the 
leader must move to the right or left, till he lees the follower 
in a dh^ line between himself and the mark from ^hich they 
last departed. ^ , 

Thd surveyor ought to put down at each station a small 
stake, called a station>3take, with the number of the station 
upon it; so that any of the stations may be readily found, if 
there be occasion to measure the distance ^between two of them, 
as a tie or proof-line, &c. 

In large surveys, there must be a cross cu{ in the ground, 
at each station, making sight-angles with the chain-line ; so 
that, if the stake should be pulled up, the cross may «till re* 
main, and serve as a director. 

When a survey is taken with an intent to draw a finished 
plan, all remarkable objects should be noted down in the fields * 
book; as roads, stiles, gates, trees, &c. 

If the surveyor can conveniently procure two assistants, the 
one to lead the chain and the other to follow it, it will be much 
to his advantage; as he will thus be left at liberty to take 
offsets, note down dimensions, &c. without loss of time. 

He ought always to observe to whom the boundaries belong. 

If the ditch b« in the field which he is about to measure, both 
it and the iiedge usually belong to the adjoining field. This, 
however, is liot always the case; as it sometimes happens that 
the hedge is on the revesse side of the ditch. It is advisable, 
therefore, to inquire of some person resident on the spot, con¬ 
cerning the hedges, &c. 

In some places, 3 feet from the roots of the quickwood are 
allowed for the breadth of the ditches; in some 4, in some 5, 
and in some 6 ; but 4 fee% or 6 links, are^cofnmonly allowed 
for ditches between neighbouring estatSi, and 7 links for ditches 
adjoining roads, commons, waste lands, &c. * 

The ditches and fefices must always be n^ieasured with tlie 
fields to which they belong, when the whole quantity of land is 
required >but in measuring*crof>s of corn, turnips, &c. only so 
much must be measured as is, or has been occupied by tlie 
<»rn, &c. 

D 4 
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Upon the surveyor depends all the care ot* measuring, re¬ 
marking, noting down, &c. It absolutely behoves him, there¬ 
fore, to be, not only particularly careful in his entries, and 
correct in Ij^is dimensions; but also extremely accurate in his 
constructions and calculations. 

Note. —^I'hc line in wliich you have the misfortune to lose an arrow, must 
Ite iremeasureii. o 


DIRECTIONS CONCERNING SCALES, LAYING 

DOWN FIGURES, 

* 

Any scale of equal parts may be used in planning, or laying 
down figures; but that, which is most convenj^ent for use, is 
the ivory plotting-scale, so divided on its edges, that you may 
prick off distiinces by laying it upon the line. 

In laying down an oflset by the plotting-scale, it is best, first, 
to prick olf the base-line ; and then upon it make a small pencil 
dot at every place where a perpendicular wpist be erected. 

This being done, lay t!ie scale across the base, so that the line 
which goes across the scale, marked witli oo, may coincide with 
it, the edge of the scale at the same time touching one of the 
dots. From the dot, by the edge of the scale, draw a Hue, 

j 

(which will be perpendicular to the base,) and upon it prick off 
the offset; or it may be pricked off’ without drawing a line. 

4l 

Proceed thus, till all the perpendiculars are erected; and then 
draw the fencsj through each of their extremifies. If the fence 
be curved, it must be drawn by a steady hand, in the same 
manner as the circumference of an ellipse. (See 

In planning, or laying down figures relating to surveying, 
the upper part of the paper or book used should always, if 
possible, represent the qorth. A11® the fences and chain-lines 
should first be pencilled: the first should then be drawn, and 
the latter dotted with ink. Great accuracy is required in the 
construction of figures, when the perpendicula’’s, &c. are to be 

measured by the scale. The lines should be very fine; the dots 

• 

at the stations very small; and the points of the compasses very 
sharp, in order that distances may be biken from the scale with 
the utmost correctness. The scale should never be sn'aller than 
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two chains to an inch ; for when its divisions are large, figures 
may tie constructed with much more accuracy, and their per¬ 
pendiculars, &c. measured with much greater exactness. 

After having found the area of any field or estate^ you may, 
however, lay it down any scale that will reduce it to a more 
convenient size. Or you may divide the dimensions by 2, 3, 4, 
&c. in .order to make them of a Qjroper size to be laid down by 
a scale of 2, 3, or 4 chains to an incii. 

^oU’ 1.—A plolting-scalc divided into two chains to an inch on one of its 
edges, and four on tlic other, is perhaps most useful for a srhool-boy; but 
practical survcjyors prefer those which have both their edges divided in the 
same manner, because they arc more convenient in planning; and a mistake 
cannot be made by using one edge instead of the other. ^ ^ 

2.—An instrument ciillcd a Pricker, which may Iw made by putting a fine 
needle into a wooden haft, is used by some persons, in pricking off distances 
from the plotting-scale; but a hard binck-lcad pencil, finely pointed, is pre-, 
ferable, because it does not injure the paper. 
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To Swroej with the Chain a/nd Cross; also^ to Measure 
Meresj Woods, and Lines upon which there are 

%t 

Impediments. 


OoNPORMABLY to a Statute of S4 Henry an acre is 

equal to 10 square chains; that is, 10 chains,in length and 1 in 
breadtli; or 220 x 23 = 4840 square yards; or 40 X 4 = l60 
square rods, poles, or perches. 

A statute-pole or perch is 16| feet long; but in different 
, parts of the kingdom there are, 6y custom, poles of different 
lengths ; as 15,18, 31 feet, &c. 

The various dimensions of a piece of land sue taken in lineal 
measure, from which its area or content is calculated. 

Note..—The method of reducing statutc>measum to customary, and the 
contrary, may be seen in Part the Sixth. 
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' A TABLE OF LINEAL MEASURES 


Inches. 

7.92= 

Link. 

1 

1 






12 

1.5151 = 

Foot. 

1 






36 

4.5454 

3= 

Yard. 

1 

'Slat. 




198 

25 

.16.5 

» 

.5.5= 

Perch. 

1 

■ ■ 



792 

too 

66 

22 

4= 

Chain. 

1 



7920 

1000* 

660 

220 

40 

10= 

Furl. 

1 




528S 

1760 

320 

80 


Mile. 

1 

m 

■il 








A^otc.-^Scven yards mfkc one rood of reneing or ditching. 










44 


LANB-StllVEYiNG 


(J^art III. 


A TABLE OF BQUABE MEASURED. 
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PROBLEM I. 

\ 

SQUARE FIELDS. 

When you enter a field, wBioh has the appearance ot* a 
square, (for few are accurately such,) fix your cross-staff in a 
comer of it, and if the two sides be at right-angles, measure 
one of them, and enter its dimensions in your field-book. Pro¬ 
ceed in like manner with each angle and side ; and if you find 

all the angles right-angl&, and all the sides equal, the figure 

• • • 

is a square. 


TO COMPUTE THE CONTENT. 

• 

lluLr.— Multiply the side into itself, and the product will be 
the area, in square links. Cut 'off' five places as decimals, 
toward the right-hand of the product, and those on the left 
will express the number of acres. 

Reduce the.so decimaLs info roods and perches, by multiplying 
them successively by 4 and 40, and cutting off five figures 
on the right as before, in each product. 

If the dimensions be in yards, divide the square of the side 
by 4840, and the quotient will be acres. 

Reduce the remainder, if any, into roods and perches, by 
multiplying it successively by 4 and by 40, as before. 

Note 1 .—Any jimun who is not in possession of a chain, may take the 
rliinensions in yards, where accnrncy is not required. 

2.—In meusuring with the chain, it is t)e.st to set down the niimlier of links, 
as f)5(>: where, instead of reading 956 links, read 9 chains and 56 links. 

0.—The dimensions of small parcels of lant^ sold* by the square yard, fgr 
huilding, &.c. should he taken in feet and inches, j\itU a ineasuring*tape. 
Paving, digging, &.e. should be measured in the same manner. 

4. —In computing the contents of fields, it is customary, among practical 
surveyors, to call the remainder a perch, if it exceeds half a one; but if it be 
less than h*lf a perch, it is considered Sis nothing. 

5. —^Thc learner should carefully wrk over, and ptU doivn all the solutions 
• given in this liook, in order that he may belter understand the ditTcrent 
" mcthinls of cnlcnlation. 
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EXAMPLES. 


1 . What is the area in acres of the square A B C D, whose 
side is 9^6 links ? 

D * C 



956 

956 

57S6 

4780 

8604 

9.13936 

4 

.55744 
_ jO 

22-29760 Area Qa. 0«. 22 p. 


2. Required the area 
264 yards. 


in acres of the square, whose side is 
264 
264 


I 


1056 c 

1584 

528 


4840)69696(14 

4840 


21296 

19360 

.1936 

4 


4840)7744(1 

4840 

290s. 

40 

484,0)11616,0(24 

968 

. 1936 

1936 Area 14 a. 1r. 24p'. 
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' 3. li the side of a square be 1567 links; what is its area 
in acres ? Ans. 24a. 2tt. 9 p. 

' 4 . If the side of a square be 263 yards; w\iat is its area in 

'acres? • Ans. 14 a. 1r. 6p. 

• * 

' PROBLEM II. 

• • 

RECTANGULAR ^FIELDS. 

When you enter a field which has the Appearance of a rec¬ 
tangle, try each angle, and measure each side, as before ; and if 
you find all the angles right-angles, and th& opposite sides 
equal, the figure is a rectangle. ^ ^ ^ 

TO COMPUTE THE CONTENT. 

Rule.-— Multiply the length by the breadth, and the product • 
will be the area. 

EXAMPLES. • 

1. What IS the area of the rectangle A B C D, whose length 
A B is 1235 links, and breadth A D, 557 links? 


D C 



1235 
» 557 
8645 
6175 
6175 

6.87395 

4 

iSisSo 

40 

20.63200 Area 6a. 3r. 21 p. 
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£!. Required the area of a rectangle, wbose length is 2S.5, 
and breadth 16Q jards. 

235 

162 

470 

1410 

235 

484,013307,0(7 

3388 

.419 

4 

484 ) 1^(3 

1452 

40 

484)8960(18 

484 

4120 

3872 

. 248 Ans. 7a. 3h. 1 8p. 


, 3. The length of a rectangular field is 1225 links, and its 
breadth 6l3 links ; required the plan and area. 

Area 7a. 2tt. Ip. 

■ 4. If tlic length of a rectangle be 135, and breadth 50 yards ; 
what is its area ? Ans. 1 a. 1 r. 23p. 

JVoic.—A b squares and rectangles seldom occur in surveying, it is much 
more expeditious to treat every field of four sides a trapcKium. (Sec 
Problem 4.) 


PROBLEM III. 

TRIANGULAR FIELDS. 

When you hive to survey a field in the form of a triangle, set 
up a pole at each comer, when ^there are no natural marks. 
I'hen measure along the base till you come to the point, where 
you think a perpendicular will fall from the opposite angle. 
There plant your cross, and turn its index till the mark at each 
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end of the base can be seen through one of the grooves. Then 
apply your eye to the other groove, and if you see the mark at 
the opposite angle, you are in the right pla(!e to measure the 
. perpendicular; if not, piove the instrument backward or for¬ 
ward, along the line, till you can see the three marks as above> 
directed. Enter in your field-book the distance from the end of 
the base to the cross, and the«length of the perpendicular. 
Then measure the remainder of the base. 

% 

NoU 1—Be especially careful, that in measuring the two parts of the base 
and the perpendicular, no confusion of arrows take place. 

• 

iln finding perpendiculars* by the cross, you must always proceed as 
aliove directed. 


CONSTRUCTION. ' 

Having the place of the perpendicular, the figure may be 
easily constructed, as follows. From any scale of equal parts, 
lay off the base ; ei^ct the perpendicular at its proper point; 
draw a line from each end of the base to the end of the perpen¬ 
dicular, and the figure will be completed. 

Abtt;.—Having the diagonal, the two perpendiculars, and the place of each 
perpendicular given, you may construct any trapezium in the same manner. 

TO COMPUTE THE CONTENT. 

Rule. —Multiply the base and perpendicular together, divide 
the product by 2, and the quotient will be the area. 

Or, multiply half the base by the wjiole perpendicular, or • 
the whole base by half the perpendicular, and*the product will 
be the area. 


EXAMPLES. 

1 . It is required to* survey the triangular field ABC, and to 
find its area. 
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B 



Measure from A toward C, and when you come to m, for 

« I ^ ^ ^ 

instance, at 935 links; try with your cross; and if this be the 
point for the perpendicular, measure m B = (>25 links. Return 
, and measure m C = 628 links, making the whole base = 1563 
links; then construct the figure, and find its area. 


1563 base. 

625 per. 

7815 

3126 

9378 

2) 976875 

4.88437 

4 

3.53748 

40 

2li49920 Area 4a. 3r. 21 p. 


2. The distance between the beginning of the base, and 
the place of the perpendicular is 125, the perpendicular 82, 
and the whole base 318 yards; what Is the area of the 
triangle ? 
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318 base. 

82 per, 

2544 

f 2)2()07(i 

4840)13038(2 
9680 
. 335S 

4 • 

4810)13432(2 
' 9680 

. 3752 
40 

48t,0)i500S,0(31 

1452 

^.488 

484 

.. 4 Ans. 2a. 2n. 3Ip. 

3. Measuring along the base of a triangle 862 liyks, I found 

the true place of the perpendicular, and the perpendicular itself 
= QQH links; th« remainder of the base measured 1110 links; 
what is the area of the triangle ? Ans. 9a. 3h. IOp. 

4. Measuring along the base of a triangular held, I found the 

perpendicular to rise at 865, and its length 645 links; the re¬ 
mainder of thd base measured 569 links; required the plan 
and area. Area 4a. 2r. 20p. 

JVo/e.—Il’ the examples in this Problem, or any of the following Problems, 
be thought too fow^ more may easily be supplied by the 'Peacher sketching 
fields, at pleasure, with his pen, which the Learner may measure by a scale. 
This method will be found very advantageous; as it will give the Learner a 
good idea in what manner he must run his lines, take his dimensions, and 
enter his notes, witen he coniincnees Heid-practice. 


PllOBLEM IV. 

FIELDS m THE FORM OF A TRAPEZIUM. 

A quadrilateral field, havfng tinequal sides, may be surveyed 
by measuring a diagonal. This divides it into two triangles, 
•to each of which it serves as a base. 

E 2 
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TO COMPUTE THE CONTENT. 

Rule.—'M ultiply the sum of the two perpendiculars by the 
diagonal, divide the product by 2, and the quotient will be 
the area. 

JVofe 1.—Always make choice of the longer diagonal, because the longer the 
base line of a triangle, the more obtuse is its subtending angle; and, conse¬ 
quently, there is the less chance 'mistake, as the perpendicular wilt be 
shorter, and its place mure easily and more accurately determined. After 
finishing the surveying, if you choose, measure the other diagonal, which will 
enable you to prove your work. (See Problems 1. and II. Part IV.) 

3.—-If a field be very long, or elevated in the middle, so that you cannot sec 
from one end to the other, it may be divided into two, or more trajKziums. 
O'* you msv range your lines over the hill, as directed in Part the Fifth. 

3. —When two perpendiculars cannot be taken upon either of the diagonals, 
such fields must be divided into two triangles by measuring a diagonal for the 
Jbase of one triangle, and one side of the field for the base of the other. (Sec 
Example VI.) 

4. _Unskilful surveyors affect to reduce trapeziums into squares, or rect¬ 
angles, by measuring all the sides, adding each two op^wsite sides together, 
and taking half their sum respectively for a mean length and breadth; but 
this method leads to very erroneous results. (See Part ^V. Prob. 2.) 

EXAMPLES. 

1. It is required to survey the trapezium A B C D, and find 
ks area. 


B 
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^easvre firom A toward C. Finding the perpendicular a B 
to rise at 473, and its length 437 links; return, and continue 
toward C, till you come to the place where Ihe second perpen¬ 
dicular b D rises. Tljere note down its distance f»)m A, 1128 
links*; measure b D = 508 links; then complete the measurinj^ 
of thfe diagonal to C, and let the whole be 1490 links. 

After this, measure the diagofis^ B D, for a proof-line, wlfich 
you will find 1152 links. 


437 7 
.-508 i 


per. 


» 


945 sum. 
1490 diag. 

85050 

3780 

945 

2)1408050 

7.0402.'5 

4 

0.16100 
40 


6.44000 Area 7a. Or. tip. 


2. In taking the dimensions of a trapezium, 1 found the first 
perpendicular to rise at 539, <oid to measure 725 links; the 
second at 1890,*and to measure 832 links; the whole diagonal 

measured 2456 links; required the area of tlie trapezium ? 

• Ans. 19a. Or. 19p. 

3. The first perpendicular of a trapezium ri^es at 467, and 
measures 545 links; the second at 1418, and measures 467 
links; required its area, the whole diagonal being 1840 links ? 

Ans. 9a. 1r, 9p. 

4. Lay down a field, and find its area, from the following notes. * 


fL— 



A D 
1623 
1252 

523 C. * 

B639 

636 


* Begin 

at A. 

Range W. 

Per. on thp left 

• Base 

Per.ontberight. 

Line or 

• 

Diag. 



Area 9 a. IR. 30|p. 
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5. Required the plan and area of a field, from the followipg 
dimensions. 

A D Diag. 

1744- 
C 545 1365 

546 652 B. 

Begin at A Range E. 

Area 10a. 1r. 30p. 

6. Lay down a field, and find its area from the following 
notes. 

« 

"D~B" Diag. 

1095 

488 298 C. 

L.ofFD. 

A D Side. 

1.358 
B 532 410 

* Begin at A. Range E. 

t \ 

Answer. 

Doubles areas. 

722456 Triangle A B D. 

.326310 Triangle B C D. 

Whole area 5a. Or. .39p. 


AXOTHER METHOD. 

f A field of four sides may sometimes be surveyed by dividing 
it into two righUangled triangles, and a trapezoid. 


to COMPUTE THE CONTENT. 

Rule.— -Multiply the sum of 4he\wo perpendiculars by their 
distance upon the base-line, and the product will be double the 
area of the trapezoid. The area of each triangle must be found 
a$ before. 
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EXAMPLES. 

1 .* It is required to survey tlie annexed figure, and find its 


area: 




C 





Measure the base A D, and enter in your field-book where 
the two perpendiculars rise, &c. as in the following notes. 

Triangle ABE. 

422 per. 

265 base. 

.ino 

2532 
844 

111830 



A,D = 1326 

G C = 645 

A G = 952 

E B = 422 

A E = 265 

Per- 

Base. 


Triangle G C D. 
645 per. 

374 base. 

2580 • 

4&15 

1935 

241230 



1067 sum. 
687 base. 


7469 

8536 

6402 


733029 
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733029 

241230 

111830 


} 


Double areas 
collected. 


2)1086089 


5.43044 S 
4 

1.72176 

40 

_ t, _ 

£8.87040 Area 5a. 1r. 29p. 


2. Required the plan and area of a held, from the following 


notes. 


I 


t r 

E 

A B 
1681 
1015 

564 D. 

G 

432 

705 C. 

Begin 

at A. 

Range W. 

Per. on the left. 

Base. 

! Per. on the right. 


Area 7 a. Or. 16p. 


Lay down a held, and find its area, ffom the following 
dimensions. 



A h 


1546 

D 625 

1146 

C 883 

564 

Begin 

at A. 


G. 

Range K. 


Area 8a. Or. 20^p.' 


PROBLEM V. 

* . <• 

FIELDS COMPREHENDED UNDER MORE THAN 
. FOUR STRAIGHT SIDES. 

t 

Any piece of land, consisting of more than four sides, may 
be surveyed by reducing it into trianjgles and trapeziums. 

Thus, a field of five sides may be reduced into a trialigle and 
a trapezium; of six, into two trapeziums ; of seven, into two 
trapeziuDM and a triangle; of eight, into three trapeziums, &c. , 
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The propriety of dividing fields in this manner, depends 
entir^y on the relation which the angles have to one another: 
it is, therefore, sometimes more accurate to divide them into 
triangles. ^ 

TO COMPUTE THE CONTENT. 

Role.—B y the rules given in the last two problems, find the * 
double area of each triangle and trapezium contained in the 
figure. • 

Collect all the double areas into one sum, which divide by 2, 
and the quotient will be the whole area. • 


EXAMPLES. 

1 . Lay down a field, aqd find its area from the following 
notes. 


D37() 


B !273 
Begin 

I’er. on the left. 


CE 

1(}66 

1326 

1000 

073 

R.offC 


AC 

1433 

1000 

643 

at A. 

Diag. 


Diag. 
496 A. 


Diag. 


Range W. 

Per, on the right. 
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CONSTRUCTION. 


From the notes, the figure obviously consists of five sides, 
and is divided into a triangle and a trapezium. Draw'the base 
A C, which make = 14S3 links,- at 643 links, let fall the per¬ 
pendicular a B, upon which lay off 273 links; join A B and C B, 
and the triangle is completed. Then, with A as a centre, and 
496 links in ydat compasses as a radius, describe an arc; and 
with C as a centre, and 1326 as a r&dius, describe another arc, 
intersecting the former in b.—Through b draw the diagonal 
C E = 1666 links; upon which, at 573 links, erect the per¬ 
pendicular c D = 376 links. Join C D, D E, and E A, and 

the figure will be completed. 

• 

Note.—\i the learner fully comprehend the above conatruction, he will not 
find it difficult to lay down the figures belonging to the following examples ; 
as the same process will succeed in all similar cases. • 


Triangle ABC. 
1433 base. 
273 per. 

4299 

10031 

2866 

3(^1209 


Trapezium A C D £. 
376 ’ 1 
496 1 per- 


872 sum. 
1666 diag. 


5232 

5232 


5232 




872 

1452752 


• 391209 \ Dbuble areas 

1^52752 3 collected. 

2)1843961 

9.219^ 

4 

.8792Q • 

40 


35.16800 Area 9a.»0r. 35p. 
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2. Lay down a field, and find its area, from the following 
dimensions. 


EG , 

1150 Dia^. 

1000 

F 400 717 , 

R.oiFE 

H E 

1474 Diag. 

1000 
D 4G5 975 

465 575 G. 

L.ofrH 

1635 Diag. 

1000 

910 3901 . 

D 2JJ5 575 
R. offC 

“a"c" 

1165 Diag. 

1000 * 

530 

400 630 I. 

at A. Range E. SE. 


B263 
^ Regin 
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Trapeeium A B C 1. 
6307 
263 

893 sum. 
1165 diag. 

4465 

5358 f 
893 
893 

1040345 


Trapezium C D H 1. 

235 7 

625 sum. 

1635 diag. 

3125 

1875 

3750 

625 

1021875 
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1040345} 

1021^75 (Double areas 
1532960 f collected. 
460000) 

2)4055180 

20.27590 

4 

1.10360 

40 

4.14400 Area 20 a. 1r. 4p, 


3. Required the plan and area of a field, from the following 
dimeiisions. « 

E 195 
Return 

C 415 
Begin 

Answer. 

Double areas. 

1279095 Trapezium A B D C. 

1^96560 Triangle A £ B. 

Whole area 7a. 1r. 20^p. 


B A 
1008 
466 
to B. 

A D Diag. 

1345 

944 

855 536 B. 

at A. Range*W.‘ 
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4. Lay down a field, and find its area, from the following 
notes. * 


1 

D F 
1940 

Diag. 


1040 

362 B. 

£ 581 

825 

R.ofFD 



A D 
1488 

Diusr. 

C 322 

772 



606 

665 B. 

Begin 

at A. 

Range W. 

Answer. 


Double areas. 

1468656 Trapezium A B D C. 
1829420 Trapezium D E F B. 
Whole area 1 6a. 1r. 38p. 


5. Draw apian of a field, and find its aua, from the following 
dimensions. 



H K 
1285 

Diag. 

I 382 

740 



600 

R.offH. 

162 G, 


F H 

1223 

Diag. 

1 

E C6l 

803 



666 

L.ofFF. 

276 G. 


D F 
1716 

Diag. 


1080 

246 B. 

Et03 

761 


R.ofFD. 

V 


A D 
1547 

Diag. 

C603 

‘1023 



525 

488 B. 

Begin 

at A. 

Range 
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Answer. 

Double areas. 

1687777 Trapezium A B D C. 

1123980 Trapezium D E F B. 

1145951 Trapezium F G H Pi. ' 

699040 Trapezium H G K I. 

Whole area 23a. In. 5 p. 

ANOTHER MBTHOn. * 

A field consisting of five, six, seven, or more sides, may 
sometimes be surveyed by measuring one diagonal, and upon it 
erecting perpendiculars to all the opposite angles, on each side. 
This process will divide the whole field into right-angled 
triangles, and trapezoids, the areas of which must be found as 
before. 

EXAMPLES. . 

Lay down a field, and find its area, from the following notes. 

' A F 

I896 Diag. 

E 259 1342 

1132 325 D. 

1000 

C 367 763 

B 756 522 

Begin at A. Range £. 

t - 
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Triangle A B a. 
756 pen 
52^ base. 

1512 
< 1512 
5780 

394632 


Trapezoid a B C 
■ 7561 
367 b®'* 

1123 sum. 

‘ 241 base. 

4492 

2246 

^643 


Trapezoid m C E r. 

3671 

^9rP^"* 

626 sum. 

579 base. 

5634 

4382 

3130 

vRoaka. 


Triangle r E I 
554 base. 
259 per. 

4986 

2770 

1108 

143486 


Triangle A D J 
I896 base. 
325 per. 

94^ 

3792 

5688 

616200 


394632^ 
270643# 
362454). 
I43486i 

6162005 

2)1787415 


Double areas 
collected. 


8.93707 

4 


3.74828 

40 


29.93120 


Area 6a. 3r. 30p. 


2. Lay down a fields and find its area, from the following 



Part IIL) 


65 


LAND-SUBVEy 

ING. 


A K. 

Diag. 

0 

1700 

0 

1290 

1465 

d 

w 

, 1368 

365 H 

r 

1055 

381 G 

F 144 

986 

n 

m 

794 

218 E 

e 

515 , 

350 D 

C 250 

444 • 

c 

a 

ISO 

275 B 

0 

000 

0 ^ 

Begin 

at A. 

Range W. 


Answer. 

• 


Triangles and Trapezoids on the Right. 
Double areas. 

41250 Triangle A B a. 

228125 Trapezoid'a B D e. 

158472 Trapezoid e D £ m. 
156389 Trapezoid m £ G r. 
25®498 Trapezoid r G H w- 
121180 Triangle w H K. 

988864 sum. 


Triangles and Trapezoids on the Left^ 
Double areas. 

111000 Triangle A C c. 

218548 Trapezoid c C F n. 
207886 Trapezoid n F I d. 

68150 Triangle d I K. 

600584 sum. 

938864 sum 4)rought down.. • * 

1539448 sura total. 


Whole area 7a. 2r- 31 ^p. 


3. It is required to*lay down a field, and find its area, from 
the following notes. 


F 
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AL. 

• Diag. 

M460 

2150 

0 

d 

1670 

295 K 

I 395 

1530 

w 

r 

1345 

160 H 

G 670 

1275 

n 

F 400 

880 

m 

e 

. 780 

270 E 

c 

465 

150 D 

C 405 

305 

a 

0 

000 

300 B 

Be^n 

at A. 

Range 


Answer. 

Triangles and Trapezoids on the Right. 
Double areas. 

209250 Trapezoid A B D c. 
132300 Trapezoid c D E e. 
242950 Trapezoid e E H r. 
147375 Trapezoid r H K d. 
141600 Triangle d K L. 

«73975 sura. 


Triangles and Trapezoids on the Left 

Double areas.' 

J 23525 Triangle A a C. ' 

462 S 75 Trapezoid a C F m. 
422650 Trapezoid m F G 11 . 
271575 Trapezoid n G I w. 

^ 530100 Trapezoid w I M L 

I 8 IO 725 sum. 

873975 sum brought down. 
2684700 sum total. 

Whole area 1 3a* 1r. 271 


PROBLEM VT. 

FIELDS COMPREHENDED UNDER ANY NUMBER 
OF CROOKED OR CURVED SIDES!. 

When a field is bounded by crooked fences, you must mea¬ 
sure a line as near to each as the angles or curves will permit; 
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in doipg which^ you must take an offset to each corner or angle 
in the fence. Where the fences are curved, those offsets must 
be so taken, that a right line drawn from the 'end of any one 
perpendicular to the end if the next, on each side, woi^d neither 
exclude ‘any part of the land to be measured, nor include any of , 
that which is adjacent. Perpendiculars thus erected, will divide 
the whole offset into right>angled triangles and trapezoids, the 
areas of which must be found as before. 

Note 1.—If the curves be .so large, that many of <he oft»eLs would be 2, 3, 

I, or chains long; it will be more expeditious and accurate, to measure the 
base without taking any oflsets, except such os arc short," leaving stations in 
proper places along the base, to w^iich, when you have obtained its length, 
you may return, and from them nm fresh station-lines to some convenient * 
point, or points, in the riirxed fence, Ujwn these line.s, take off>ets as before. 
(Sec Example III.) 

2. '—If any of the fences be curved inward, it is frequently most convenient 

to measure a line on the outside of the field,* and uy)on it creel )>erpciidiculars 
to the curved fence, which, in this case, arc called insets j and the area thus 
included must lie sul)tracted from the area of the whole figure. (Sec Exam¬ 
ple IV.) * 

3. —When the fences and ditches are to l)e measured with the field to 
which they belong, it i'. generally most yyfacticable to fix the otations within 
the fences, at a little d|st.ince from the ciirncrs, iuid then to mca.iurc to the 
roots of the quick-wood; adding or aiibtracting 5 or (> link.s, according to the 
custom of the place, for the breadth of the ditch. (See Example V.) 

4. —When the ottsets are snifill, their places on the base-line^may be deter¬ 
mined by laying the ol?f>et-staff at right angles upon tlie chain ; but when 
large, and accuracy is required, they must be found by the cross, and mea¬ 
sured by the chain. 

5. —The base of each triangle and trapezoid, forming an odlset, may I'e 
found by subtracting the distancc.s q|i the chain-line, fr|^m cAch other. 

• 

(i.—The methods frequently used, by unskilful surveyors, to find the area 
of ofl'scts, arc very erroneous. Some divide the sum of the Offsets by their 
number, for a mean breadth f others divide that sum by oijB more than their 
number, for a mean br^dth; and both multiply the whole base by the mean 
breadth, thus supposed to be found* for* the area of the whole offset. The 
first of these methods generally gives the area too much; and the second 
sometimes too much anS sometimes too little. A third method, which is 
usually morf accurate than either of the preceding ones, is to set down each 

F 12 
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offset twice (accounting that one, where the boundary meets the statioo>linc) 
except the first and last, which are only entered once. The sum of these off^cte 
is then multiplied bj the base, the product divided by the number of offsets 
set down, and the quotient given is the area rer^uired. 

7.—Directions for laying down offsets by a plotting’scale, may be seen in 
Part the Second. 


EXAMPLES. 

1. Lay down the figure of a right-line offset, and find its 
area, from the following notes. 


* 

A B 

n 200 

I.'>69 

m 210 

1249 


1000 

i 70 

952 

e 50 

. 745 

c 159 

450 

a 120 

265 

0 

000 

Begin at 

A. Range 

i- - - - 



Triangle A r.a. 
265 base. ■ 
120 per. 

5300 

265 

31800 


Trapezoid r a c s. 
120 ) 

159 fP®’’’ 
279 sum. 
185 base. 

1 .^ 

2232 

279 


*51615 
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trapezoid s c e u, 

50 jP’ 

209 sum. 
295 base. 

1045 

1S81 

418 

61655 


Trapezoid u e i w. 
50) 

120 sum. 
207 Uise. 

240 

24840 


Trapezoid w i m x. 

707 

2,0 - 
280 sura. 
297 base, 

T 96 O 

2520 

560 

^•{160 * 


Trapezoid x m n*B. 

sJojp®'- 

410 sum. 
320 base. 

8200 
123 

1312^00 


• 31800. 

Double areas 
collected, 

83l60\ 

131200« 

2)3^4^6 

T.92135 

4 

3.68540 

40 

27.41600' 



Ilcnct the true area is 1 a. 3n. 27 p. 
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1^0 

159 

50 

70 

^210 

200 

t))'8(K) 


BY THE FinST FALSE METHOD. 

, 15fi9 length. 

breadth 

1^2552 

()276 

4707 

156'9 
2.115012 
4 

.400048 
40 


1 :i i.H mean breadtii. 


18.1.01020 


Here the area appears to be 2a. Oh. I 81 ’., which is too much 
by .31 p. 

BY THE SECOND I'ALSE METHOD. 


120 

15t)9 length. 

159 

11.5.5 breadth, 

.50 

784.? 

70 

7815 

210 

156‘9 

200 

1569 

;):s ()9 

i.s 12195 

1 1 Djean breadth. 

4 


:i.24.S78(' 


40 


9-.95T20() 

ere the area aripoars to be 1 

A. .‘Jii. lop., whidi i; 

7p. 


BV THE TIllUD 

FALSE METHOD. 

0 

1.5b'9 length. 

120 

I lliS sum. 

120 

12.552 

159 

15f)9 

1 59 

()27b 


15f)() 

t. 

r»o 

70 

12)22.24842. 

70 

1.8540.3 

210 

4 

210 

.3.4 H)12 

200 

‘ 40 

1418 sum 

1(M)448() 
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H^re the area appears to be 1a. 3r. i6p., which is too little 
by llp. 

$ 

Lay down^ curve^-hne offset, and find its area, from the 
following notes. 


begin at 


A b 


1012 ’ 

0 

892 

53 

786 

liO 

645 

95 

500 

1 45 

. 350 

6.3 

200 

84 

100 

'52 

000 

0 

A. Range 

w. 



100 

, _ • 
'',200 No. I. 

84 

136 

100 

13600 No. 2. 

63 

147 

150 

~7350 

147_ . 

'22050 No. 3. 


63 

4o 

“iofi 

150 

'IToo 

108 

16200 No. 4. 
45 

140 

145 

700 

56 

14 » , 

20300 No. 5. 


95 

80 


175 

l4^ 

175 

700 

175 

24675 No. 6. 


80 

53 

11 fS 

106 

798 

1.3 

14098 No. 7. 
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53 

120 

1060 

53 

6360 No. 8. 


5200'! 

13600 

22050 

16200 I Double areas 
20300 { collected- 
24675 
14098 
6360 j 

2)122483 

.61241 

4 

2.44964 

40 

1^9^60 Area 2^. I Sr- 


3. Lay clown the hgure of a piece of land adjoining a river^ 
and find its area, from the following notes. 


Left off E, 


J -: K 
1350 

' 1265 

1200 
1100 
1000 
900. 
800 
700 

600 

500 
, 400 

300 
200 

' 000 

and go 


y 


0 


140 

a 

170 


244 


250 


190 

S 

100 

> 

f» 

K 

0 


94 


142 


153 


70 



r 

I S \V. to B. 

) 
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t 



CE 

.c 


1060 

0 I 


1000 

50 * s; 


s 900 

110 *2 


800 

154 •; 


700 

17s 


(joo 

142 2 : 


400 

0 0 


200 * 

0 u 


70 

82 m ^ 


000 

0 5 

Return 

to C, and go 

N Vf. to E. 


A D 

• 

0 



70 

2300 


m no 

2200 

c • 

u 

2000 


> E fJyS’ 1410 


tf 

1000 


a 1()5 

2;')0 

li 

Co 

10 (» ■ 


0 

000 


Begin 

at A. Range 

E. 
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Triangle B C E. 

19'>0 base, 
b’ys per, 

T^OO 

• 1170 

Wnw 
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Offsets taken on tlie line A D. 

60 

110 

6000 No. 1. 

100 

_70 

33750- 2. 

(iobo No 1. 

180 » 

18000- .3. 


100 

o 

1 

• 

6 o 

18000 No. .3. 

6,91 Go sum. 

165 


225 

16.3 


150 

70 


nibb 

1J 4.10 No. 4-. 


225 - 

33750 No. 2. 







Offsets taken on the 

line C E. 


82 



154 

. iGlOONo. 

1. 

200 



no 

' 28400- 

2. 

igToo 

No. 

1. 

264 

100 

,31500- 

32700 

26400 

3. 

4. 

5. 

il.2 



26400 No. 5. 

16000- 

6. 

200 



110 

50 

3000- 

7. 

28400 

No. 

2. 

154400 sum. 


142 



ido 



173 



100 



315 



fdobb No. 6^ 



100 






,31500 

No, 

.3. 

60 






50 



173 



■iobo No. 7 . 



154. 






327 






100 






32700 

No. 

4. 


' 
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Ofliiets tiken on the line E B. 


70 

200 • 

I4(K)0 No. 1. 


70 

J?? 

22.^ 

100 

22300 No. 2. 


153 

142 

21)5 

100 

^)50b No. 


11-2 

})4 

230 

1(W 

23iibb No. 1.. 

‘)4 

100 

9400 No. 5., 

100 

100 

Tbubo No. (). 

100 

1^90 

290 

too 

^)bo No. 7 . 


190 

14000 No. 

1. 

250 

22300 - 

2. 

440 

29500- 

3-, 

Je7V/ m 

100 

23(i00 - 

4. 

0400_ 

5. 

6. 

44000 No. «. 

10000 - 

250 

• 29000- 

7. 

44000 - 

8. 

244 

494.00- 

9. 

'49 V 

41400 - 

10. 

WO 

^ 20150- 

11. 

49400 No. 9. 

11900- 

12. 

244 

170 

304650 sum. 



414 

100 


41400 No. 10. 

170 

1.361100 ^ Whole 

140 

69160 ( double 

.340 

154400 1 areas 

()5 

30'46.)0J collected. 

irt.w 

2)1^39310 

lH(i 

9.4465’5 

201.10 No. IK 

4 

85 

1.78620 

40 

no 

31.44800 

3400 

85 

i 1900 No. 12. 

A 

— • 

• 

• 

• 

Area 9a. 1h, 31 r 
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4. Lay down a field, and find its area, from the following 
notes. 


C A 
525 

R. offC. 


BO 
846 ‘ 

600 
400 
»200 
000 

R. off B. 


A B 
• I25:i 
1000 
5S6 

Be;* in at A. Range 


K. 

Perpen 


0 

64 

85 

50 

0 


a, the ] 
VV. 


C 



6265 

250f) 

6265 

657825 



A 
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Insets taken 

on the line B C. 


50 

200 

lOOOO 

85^ 

64 

ui) 

200 

10000) 
27000 f 
298001 
J 5744 ) 

Double 

areas 

collected. 

50 

85 

29800 

82544 


135 

200 

246 

64 



27000 

984 




147f> 

15744' 


6*57825 Triangle A B C- 
82544 Insets. 

‘2)575281 Difference. 

2 . 1^640 

• 4 

8.50560 

40 

20.22400 Arca.2A. 3n. 20p. 


5. Draw a }>Tan of a field, and find its area, from the follow¬ 
ing notes. • * 



A C 

1155 

1000 

Diag. 

495 

91 .'S 



860 

.'>20 • 

From 

A, go 

N. West. 

• 

To 

the 

Fence. 

48 

• 660 


•5.8 

680 

to A 

40 

500 , 


25 

380 


50 

200 


6# 

000 


From 

D, go 

South 
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To 

the 

Fence. 

40 

1012 


‘ 42 

950 

to D. 

. 54 

600 ^ 


33 

400 


12 

260 


30 

150 


65 

000 


From 

U go 

Fast. 

To 

the 

Fence. 

r.5 

615 


35 

550 

to C. 

30 

400 

1 

10 ! 

240, 


22 

150 * 


45 

000 


From 

B,go 

North. 

To 

the 

Fence. 

33 

1093 


45 

1045 

to B. 

56 

800 


40 

500 


48 

300 

1 

30 

000 


Begin at 

and 

go West 



Double areas. 

1172325'\ Trapezium A B C D.* 
98055# A Br 

32980 > B C 3 Offsets taken on the 
81254^ C D j differentJines. 
588201 D A t 

Whole area 7a. Or. 34|p. 
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6 . I^y down a fields and find its area, from the following 
dimensions. 



, EB 

442 



0 


345 

74 


256 

25 


115 

56 


OOC» 

L.offE. 

0 


CE 

1 


387 

0 


296 

43 


. 200 

59 


- 100 

36 


000 

1 L. oif C. 
AC 

» 


1294 

1050 

Diag. 

B 530 

1000 • 



290 

485 D 

a 

R. off A. 


• 

DA 

567 


0 

. 458 


3^ 

364. 


. <>7 

235 


21 

123 


4:f 

000 


0 

11. off’ D. 



CD 

1116 

1000 


129 

465 


80-f30 

310 


65 

200 


42 

• 100 

• 

0 

000 


' 

R. off C. 


1 

' B C 

• 

• 

584 

Diag. 

E293 

,328 

R. off*B. 
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AB 

0 

1173 

37 

1000 

44 

900t 

78 

750 

46 

600 

85 

400 

42 

^ 200 

0 

000 

Begin at 

A. Range 



Answer. 

Double areas. 

1313410 Trapezium A B C D. 
171112 Triangle B E C. 
lllionA Bf 
62395 /C D\ Offsets taken 
37326 > D A < on the 
26805 k C E i different lines. 
338503e 

Whole area 8a. 3r. 5p. 


7. Ft is required to lay down a field, and find its area, from 
the following notes. 
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SI 


Answer. 

Double areas. * * 

3045700 Trapczitim A B C D. 

218592 Offsets token* on'lhe line A B. 
205555 Ditto on the line D A. 

Whole area 17a. 1r. 15p. 
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8. Required the area and plan of a add, from the following 
dimensions. 


A D 
1080 
1000 
950 
‘890 
8£0 
740 
650 
580 
535 
480 
420 
300 
220 
100 
50 
000 

L. off A. 

cX“ 

1170 

920 

225 

R. ofFC. 

B C 
1065 
1005 
946 
870 
830 
780 
715 
650 
625 
510 
440 * 
330 
250 
215 
150 
100 
* 50* 
000 

R. off B. 


Diaf. 
540 B 
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To 

the 

Fence. 

0 

700 


40 

645 

to 6. 

55 

’ 570 


72 

500 


68 

450 


49 

.875 


42 

300 » 


37 

225 


53 

170 


40 

130 ' 

to A. 

50 

50 

52 

000 

go Noi 

From the 

Fence, 

-—— 


Answer. 


Double areas. 

1246*050 Trapezium A B C D. 

6*7710 Offsets taken on the line A B. 
129829* Ditto on the line B C. 

91210 Ditto on the line A D. 

Whole area 7 a. 2r. 27f p- 


9. Lay down a €eldj and find its area, from thft following 
notes. 


0 
18 
40 
74 
108 
a 04 
80 
85 
20 
« 


E A 
500 

fso 

400 

,S50 

, .800 
250 
200 
ibo * 
50 
000 

R. off E. 


G 2 
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■ 

D £ 

0 

§90 

20 

m 

50 

500 

130 

450 

152 

400 

no 

350 

94 

"300 

no 

250 

105 

200 

fO 

150 

50 

100 

25 

50 

0 

000 , 

Return 

to 


A C 


1220 

B 550 

915 


700 

R.off A. 


D A 


875 

E 322 

490 

R.offD. 


CD , 

0 

•750 

34 

700 

55 

650 

70 

600 

84 

550 

90 

500 

95 

450 

100 

400 

75 

350 

38 

320 

44 

200 

40 

100 

30 

50 

0 

000 

R. offC. 


D. 

Diag. 
524 D. 


Diag. 
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Begin 


Range W. 


Answer. 


Double areas. « 

1310280 Trapezium A B C D. 
281750 Triangle A E D. 


116056 

41020 

83180 

^2400 

53650 


E 


AB 
B 
C 

D£ 

E A , 

area Oa 




Offset*) ^en on the different lines. 


.*ln. 22lP. 


C S 
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M 


PROBLEM VII. 

I 

I 

NARROW PIECES OF LAND. 

€' * 

The method frequently adopted^ is to take breadths in dif¬ 
ferent places, add all the^e breadths together, and divide their 
sum bp^ their number, for a mean bfcadth ; and tliis supposed 
mean breadth is multiplied by the length, for the area ; but this 
process generally leads to very erroneous results, as the method 
of finding the mean breadth is void of truth. 

If a piece of land taper regularly from one end to the other, 
you may take its breadth af each end; half the sum of these 
breadths, will be its mean breadth ; and multiply this mean 
breadth by the length, for the area. But il'r't be irregular, you 
must take breadths in tlie widest and narrowest places, or at 
every particular curve, noting the place of each breadth, upon 
the chain-line. These breadths will divide it into trapezoids*, 
which you must compute as beibre. 

Nvlc 1.—The breadths roust be taken directly across the, land to be mea¬ 
sured, and thei^efore, if considerable, will require the use of the cross, 

2. —If a piece of land be curved, or longer on one side than on the other, 
by measuring along the middle, you will obtain the true, or mean length. 

3. —When several pieces of land, of various lengths, arc contiguous to each 
other, it will geperally lie most cx{)cditious to measure only one, base-line, 

^ noting the point, where each piece begins and ends, pcr|)cndiculiu-ly to the 
line. In this case, bf especially careful that no confusion take place in noting 
down the bici^ihs of the respective pieces. 

4. —Paring, reaping, &c. both in this and the foregoing problems, should 

be surveyed with d slack chain, in ^rdcr, to obtain the measurement of the 
surface. ( 

5. -.-It is best to take the iirst and last breadths bjT lands or ridges, about 
half a chain from each end, and account them aa the cnd-brcndlhs; became, 
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in turning* the plough usuitlly ipakes some of them appear either broader or 
narrower than they arc in'reality. It may also be obsorvcd that it is fre¬ 
quently necessary to take the breadths to half a link; ^for when the length 
is greet, half a link in the breadth is too considerable to* be neglected. 

6. —If a narrow piece of land be very irregular, you may obtain its area 
most accurately, by measuring a base-line, in a convenient position; and, 
upon it, erecting petjiendiculars to the boundaries, on each side. 

7. —In surveying with the chain and-cross, when the area only of any field 
or piece of ground is required, it is unnecessary to lay down the figure. 


EXAMPLES. 

1. Find the area of a tapering piece of land, whose length ^ 
is 256*2 links, and breadth at one end 126, and at the other 
232 links. 

232 } ***’®®**^^®‘ 

2)558 snip. 

179 mean 
2562 length- 

“358 

1074 

895 

358 

*4.58598 

4 

2.34392 

40 * 

13.75680 Area 4a. 2tt. 14 p 


2. Find the area of a piece of land, which is broadest towards 
the middle, from tBe following dimensions. 



8 $ 


L^Np^SUEVEYING. XII. 


BY THE TRUE METHlOD. 


2322 

169 «[ 

2000 


1056 

*215 

1000 


QOO 

125 

Base. 

Per. 


1251 
215 IP***- 

340 sum. 
1056 base. 

2040 

170 

34 

359040 


2151 


per. 


384 sum. 
1266 base. 


2304 

2304 

768 

384 

486144 


* 3590401 Double areas 
4861441 collected. 

2)848i84 

4.22592 

4 

.90368 

40 

36.14720 Area 4a. Or. 36p. 


BY THE FALSE ME'^HOD. 


125) 

215 > breadths. 

^9> 

3)509 
169.6 mean. 


2322 length. 
169.6 breadth, 

13932 

20898 

13932 

2322 

3.938112 


.3.752448 


30.097920 


Here the area.appears to be 3a. 3r. 30p., 'which is too little 
by iR. 6 p. 

Again, the dimensions remaining as before, suppose the 
pike to be nairowest towards the middle; area by the false 
method will be the same as already found. 
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BY THE TRUE METHOD. 


2322 

169 

2000 


1056 • 

125 

1000. 


000 

215 

Base. 

Per. 


^215 7 

1255 


per. 


34)0 sum. 
1056 base. 

2040 


170 

34 

3^040 


169 

294 sum. 
1266 base. 

1764 

1764 

, 588 

294 

37g204 


359040 "i Double areas 

372204^ collected. 

2)731244 

3^*5622 

4 

2.62488 

40 

24.99520 

The true area is^ 3 a. 2r. 25p.; hence the false area is too 
much by In. 5p. 

Lastly, the dimensions still continuing, suppose the breadth 
towards the middle to be greater than that at one ^d, and less 
than at the other ; the false area will still be the same. 


UY THE TRUE METHOD. 


2322 

125 

2000 


1056 

169 

' 1000 


000 

215 

Base. 

Per, 


384 sum. 
• 1056 base. 

23^ 

1920 . , 

384 


, 405504 


1*697 

1251 

•-- 

294 sum. 
1266 base. 

1764 

1764 

588 

294 

372204 
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405504 ) Double areas 
372204 j collected. 

.1 2) 777708 

3.88854 
ft 4 

3.5541(> 

40 

22.16640 


The true area is 3 a. 3r. 22r.; hence the false area is too 
much by 8p. c 

Thus we see the absurdity of a method which, however, has 
been long practised/and is not yet abolished. 


3. Draw a plan of an irregular piece of land, and find its 
area from the following dimensions. 


1 

0 

A B 

1325 

136 

246 

J015 



987 , 

58 


790 

134 

318 

718 

< 


560 

162 

223 

465 



345 

125 

346 

266 


372 

000 

246 

From 

A, go 

East. 
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• Answ'er. 

Double .areas. ^ 

36 1176 <i^ifsets on the right 
684860 Ditto on the left. t 

2)104603 6sura. 

* 5^23018 = 5a. Ok. 365?. required. 


4. Find the area of five lands, from the following dimensions. 


185* 

190 

194 
198 
200 . 

195 
1«9 
185 

Area 4 a. 2n. 13 Jp, 

5. Required the area of six lands,*from the following notes. 


2378 

2000 

1700 

1400 

1000 

700 

400 

000 


.3422 

189 

3000 


2500 

204 

^000 


1800 . 

226 

1000 


800 

191 

000 

165 


Area 6a. 3n. 12i*. 

6. 1‘^ind the arca*of seven lands, from the following*dimensions 

l^otc .—In ca1<;i]lnting the area, the haltlinks must be treated as decimals. 


2900 

99i 

2600 

98^ 

2390 

101 

2000 

971 

1900 

1001 

1600 

102 

1300 

99h 

1000 

1014 

900 , 

100 

600 

98.^ 

300 

100 ' 

000 

100 


Area 2a, Sn. 235?* 
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7 . It is required to lay down a narrow piece of lan4i and 
find its area, from the following dimensions. 


250 

GO 

25 

. 0 

0 

150 

From 



460 

250 

300 

235 

108 

216 

130 

N. 


Answer. 

Double areas. 

552890 Offsets on the right. 
140800 Ditto on the left. 
Whole area 3a. In. 35p. 


8 . Lay down a field, and find its area, from the following 
notes. 


O 

70 

97 

99 

78 

0 


0 

57 

114 

177 

207 

232 

252 

268 

From 
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Answer. 

Double areas. * 

763685 Off^ts on the Right of A B. 

414695 Do. on the Left of A B. 

. 70270 Do. on the Line B C. 

Area 6a. Oa. 38|p. 


PROBLEM VIII. > 

\ 

j 

MERES AND WOODS. 

When you have a mere or wood to survey, by the help of 
your cross, fix four marks on its out side, in such a manner as 
to form a rectangle or square. Then measure each side of the 
rectahgle or square, taking insets to the edge of the mere or 
wood, the area of which must be treated as directed in Note 2, 
Prob. VI. 

If the opposite sides be not found equal, or very nearly so, 
your marks do not form four right angles ; in which case, you 
must rectify your error. 


• • 

Note is a more expeditious method to measure the four sides of a 

<|uadrilatcral figure, having one right angle, paying no regard to the length of 
the sides. Then construct the figure by Part I. Prob. XIV.; and draw the 
longer diagonal, upon which let fall a perpendicular firom each of the opposite 
angles. This diagonal, and these perpendiculars you must measure by the 
scale used in plotting. * 

« 

2. —It sometimes hap^iens, that the mere or wood is of a triangular form; 
in this case, the work maydic very readily done, by measuring the three sides 
of a triangle, taking insets as before. After which construct the triangle, and 
from the opposite angle let fall a pcrpc.«dicular upon the base, and proceed as 
before. • 

t 

3. _By this problem you may measure fields into wdiich you are not ircr- 

mitted to Inter, or which contain obstructions. 
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EXAMPLES. 


1. Let the following figure represent a mere; its area is 



Having fixed four marks, A, B, C, and D, forming a rect¬ 
angle ; begin at A, and measure the line A B, taking the ne¬ 
cessary insets, and entering them in your field-book. In the 
same manner proceed with the other three sides; and you will 
find noted the following dimension!. 


AD 


1100 

0 

1000 


80p 

50 

550 

70 

500 

60 

000 

0 

R. off D. 
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Begin at 


C D 


1450 

0 

1200 

70 

1000 

80 

820 

0 

600 

0 

400 

95 

110 

1.50 

000 

0 

R. offC. 


BC 

i * 

1100 

0 

950 

no 

700 

70 

550 

142 

300 

100 

000 

0 

R. off B. 


A B 


1450 , 

0 

1200 

55 

1000 


900 

75 

550 

32 

250 

65 

000 

0 

' A. Range 

W. 


Answer. 

1595000 Area of the rectangle A B C D. 

183800 ? B C 5 Double areas of the insets t^n on the 
J 68450 fC D) • different lines. 

95500 ) D A (. 

2) ~5'83300 

291650 Area of the whole insets, 
i 3.03350 Ditto of the mere. 

.13400 

40 


. 5.86000 


Area 13a. Ou. 5 v . 
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2 . Let the following figure represent a wood; its area is 
required. 



Set up your cross at Aj and let your assistant fix the marks B 
and D, so that the angle at A may be a right angle ; and mea¬ 
sure the line A B, taking insets as before. Then fix the mark 
C, as most convenient; measure the other Oiree lines, and you 
will find in your field-book the following notes. 



0 

120 

0 
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97 


0 

50 

60 

0 


0 

50 

0 

100 

110 

0 

Begin at 


BC 
1540 
I 1050 
* 1000 
700 
400 
000 
L. off 


A B 
1150 
1000 
900 
550 
.*•300 
l60 
000 

A. Range 




N.‘ 


Answer. 

Having constructed the figure^ you will find the diagonal B D 
to measure igSOj the perpendicular A a 923, and C a 605 links. 
Double areas. ^ * 

2949040 Trapezium A B C D. 

1020001 A B ^ 

114000 1 C D 1 takerf on the different lines. 

83000) DA*( 

373500 Whole Insets. 

2575540 V\loo(l. Area 12a. 3r. 20p. 


PROBLEM IX. 


To find ihe Area of a Segment of a Circle, or my other Cttr.- 
vilineal Figure, hy mean^ of Equidistant Ordirtfiies. 

RULE. 

If a right line A N be divided into any • , 

even number of equal parts A C £, £ G, 

&c.; and at the points of division be 
erected perpendicular ordinates A C D, 

E F, &c. terhiinated by any curve B D F, 

&c .; and if A be put fdt the sum of the ex- 
trenie or first and last ordinates, A B, N O; 


KSCO 




A C E G I L N 


H 
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(Part III. 


B for the sum of the even ordinates C D, G L M, &e.; viz. 
the second, fourth, sixth, &c.; and C for the sum of all the rest 
E F, I K, &c.; viz. the third, fifth &c., or the odd ordinates, 
wanting the first and last; then the common distance A C, or 
C E, &c. of the ordinates, being multiplied by the sum arising 
from the addition of A, four times B, and two times C ,• one- 
third of the product will be*the area A B O N, very nearly j that 
A 4- 4 B 4- 2 C 

is,- - - X D = the area, putting D = A C, the 

3 0 

common distance of the ordinates. 


AW&->The foregoing rule being exp^ased in an algebraic form, is seldom 
properly understood by learners; but the following one may be easily com* 
prehended and committed to memory. 


RULE. 

{ To the sum of the first and last ordinates, add four times the 
sum of all the even ordinates, and twice»the sum of all the odd 
ordinates, not including the first and last,* multiply this sum 
by the common distance of the ordinates, divide the product 
by 3, and tlie quotient will lie the area required. 

4 

Note.— The length of the base must be ascertained before you begin to take 
the ordinates, in order that you may divide it into an cyen numlier of equal 
parts; or you may take the dimensions without doing this, and find the areas 
of the pieces at the end, by the rules for triangles and trapezoids, which being 
added to that part of the 6gure computed by equidistant ordinates, will give 
the whole area. See the following example. 


EXAMPLES. 

1. Required the plan and area of a piece of land, measured 
by equidistant ordinates, from the following notes. 
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Begin 




A B 
1167 
I iloa 
1000 
900 
800 
700 
600 

500 

400 

300 

200 

100 

000 

at A, and 


O 

44 £a F 
97 CD 
139 
175 

206 

230 

248 

260 

2^4 
268 
262 , 

252 

go West. 


99 



The first and last ordinates. 

252 The first ordinate A G. 

^ 97 The last ordinate C D. 

349 Sum. • 


The even ordinates. 

262 Secdtid. 

264 Fourth. 

248 Sixth. 

206 Eighth. 

ISSTTenth. 

•1119 Sum. 

_4 • 

4476 Four times the sum. 


h2 
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« 

The odd ordinates. 

' 268 Third. 

260 Fifth. / 

230 Seventh, 

175 Ninth. 

933 Sura. 

1866 Twice the sum. 

0 

-349 The first and last ordinates. 

4476 Four times the,suni, &c. 

1866 Twice the sum, &c. 

6691 Sum total. 

100 The common distance. 

3) 669100 

223033 The area of the figure A C D G. 


Trapezoid C E F D TriAgle E B F. 


97 

67 

44 

44 

141 

^8 

100 

268 

14100 

2948 


Double areas. 

14100 Trapezoid C E F D. 

2948 Triangle E B F. 

2) 17048 Sum. 

8524 The area of the figure C B D. 
223033 Ditto of the figure A C D G. 

2.31557 Sum. 

4 

1.26228 

40 

10.49120 

MW ■! I I I ■>— ( 

, I 

Hence the area of the whole figure ACEBFDGA, is 
2a. 1r. lO^p. nearly. 
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2. lay down a piece of ground, and find its area from the 
following equidistant ordinates. 


\ 



A B 


0 

1000 

0 

85 

900 

75 

150 

800 

125 

2W 

700 

160 

230 

600 

180 

247 

500 

185 

250 

400 

I'^J 

240 

300 

157 

216 

200 

125 

ISO 

\ 100 

73 

130 

000 

0 

Begin 

at A, and 

goN, 


B 



H S 
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The first and last ordinates. < 

130 The first ordinate. 

' 000 The last ditto. / 

130 Sum. * 


The ev^ brdinatea. 

180 + 73 =: 253 Second. 
240 + 157 = 397 Fourth. 
2j|.7 4 - 185 =; 432 Sixth. 
200 -i- 160 = 360 Eighth. 
85 4- 75 = 1^ Tenth. 

Sum. 


6'408 Four times the sum. 


The odd ordinates. 

216 + 125 = 341 Third. 
250 + 177 = 427 Fifth. 
230 4- 180 = 410 Sev^th. 
150 + 125 =x 275 Ninth. 

, 1453 Sum. 


2906 Twice the sum. 


130 The first and last ordinates. 
6408 Four times the sum/ &c. 
2906 Twice the sum, &c. 

9444 Sum total. 

' 100 The common distance. 

3)944400 

3.14800 Area ih square links. 

4 

.59200 

40 

^3.68000 Area 3a. Or. 23^p. 


3. Required the plan and area of a piec? of ground, from the 
following equidistant ordinates. 
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A B 

220 

1200 

234 

\ 1100 

245 

^ 1000 

250 

900 

246 

800 

235 1 

700 

221 

600 

200 

500 * 

176 

400 

140 

300 

100 

200 

55 

100 

0 

000 

Begin 

at«/k, and 


range £. 


Answer. 

220 The first and last ordinates. 
4456‘ Four times the sura, &c. 
1976 Twice the sum, &c. 

6652 Sum total. 

100 The common distance. 

:3)G(i52p5 

2.217^3 Area in square links. 

_ t Jr 

.86932 • 

_ 40 

34.77280 Area 2a. Or. 34|p. 


4. Find the a];ea of 4 lands, measured by equidistant ordi¬ 
nates from the following notes. • 


182 

1290 

70 

183 

1200 

101 

178 

1100 

115 

189 

1000 

112 

190 

9«o 

96 

187 

800 

98 

179 

700 

95 

150 

600 

100 

182 

• 500 

120 

185 

400 

110 

180 

300 , 

131 

160 

200 

133 

170 

100 

137 

188 ' 

000 

130 


H 4 
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Answer. 

602 The first and last ordinates. 

' 7092 Four times the f am, &c. 

2848 Twice the sum, &c. 

10542 Sum total. 

100 The common distance. 

3)7054200 

351400 

24120 Trapezpid at the end. 

3.75520 Area in square links. 

4 

3.02080 

40 

0.83200 Area 3a. 3r. OJp. 


5. Find the area of6 lands, by equidistant ordinates, from the 
following dimensions. 


147 

3090 

153 

3000 

152 

2700 

150 

2400 

149 

2100 

147 

1800 

144 

im) 

142 

1200 

143 

900 

146 

600 

146 

300 

145 

000 


Answer. 

298 The first and last ordinates. 
2936 Four times the sum, &c. 
1174 Twice the sum, Ac. 

4408 Sum total. 

300 The comraon distance. 

3)1322400 

" 4 . 4 O 8 OO 

13500 Trapezoid at the end. 

4.54300 Area in square links.*- 
4 

2.17200 

40 

6.88000 Area 4a. 2r. 6^p. 
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(j.«Required the plan and area of a piece of ground from the 
following equidistant ordinates. 



Answer. 

743 The first and last ordinates. 

7900 Four times the sum, &c, 

326'4 Twice the sum, &c. 

il9p7 Suin total. 

• fOQ The common distance. 

3 )1190700 

3 . 96 * 900 ^ Area in square links. 

^.87600 
_^ 

3>’i.04000 Area 3a. 3r. 35p. 

7 . Required tht plan and area of a field from the following 
equidistant ordinates. 



i AB 


217 

1096 

202 

187 

1000 

150 

150 

• 900 

112 

125 

800 

84 

107 

700 

65* • 

98 

6*00 

58 

9^ 

500 

57 

100 

400 

65 

114 

300 

80 

130 

200 

110 

\67 

100 

148 

190 

000 

200 

Begin 

at A, and 

go N. 





106 


LAND-STTEVEYING. (Pmt III. 


Answer. 

727 The first and last <;f,dinates. 
4384 Four times the su/a, &c. 

1540 Twice the sum, &c. 

6*651 Sum. total. 

100 The common distance. 
3)66*5100 

221700 

36288 Trapezoid at the end. 

2.5798»‘1 Area in square links. 

4 

2 . 319 ^ 

40 

12.78^0 Area 2a. 2r. 12|p. 


J\rote.«Whencver the rule given in this Problem can be applied, it will 
be found more easy, expeditious, aijd accurate, in finding the areas of offtets, 
and of narrow pieces of land, than the rules for triangles and trapezoids. 
(See my Mensuration, page 274.) 
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PROBLEM X, 

TO FIND THE BREADTH OF A RIVER. 

EXAMPLE. 

Let the following figure’represent a river, the breadth of 
which is required. * 


B 



Fix upon any object B, close by the edge of the river, on the 
side opposite to which you stand. By the help of your cross^ ^ 
make A D per|>endicular to A B ; also make A C = C D, and 
erect the perpendicular D £ ; and when you have arrived at the 
point E, in a direct line with C B, the distance D E will be = 
A B, the breadth of the river; for by Theo. 1, Part I, the angle 
A C B = D C E, and as A C = C D, and the angles A and D 
right angles, it is evident thfit the triangles A B»C, C D £ are 
not only similar but equal. < 

iVb/ff 1._The distance between A and the edge of the river, must be dc* 

duced from D E, wh|n it is not convenient to fix A close bjr the river’s edge. 

4,_This Problem may also be well ^pHcd in measuring the distance of 
any inaccessible object; for let A C equal 8, C D equal 3, and D E equal 10 
chains; then, by similar triangles, as C J) : D £ AC » A B ; that is, as 
3 : 10 :: 8 : 40 chains sss A B. (See Theo. 11, Part I.) 
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PROBLEM XI. 

t 

LINES UPON WHICH THERE ARE IMPEDIMENTS 
NOT OBSTRUCTING THE SIGHT. 

r 

C EXAMPLE* 

Suppose m n, to represent a deep pit or water, and A and B 
two objects, the direct distance of which is required. 

At the verge of the 
impediment, having 
fixed the mark m, in 
a right line with A 
and B; measure from 
A to m j and at m, 
by the help of your 
cross, erect the per¬ 
pendicular m a, which 
measure to the out¬ 
side of the interposed 
obstruction, as at c. 

Then on the other 
side, as at n, in a 
line with A and B, 
erect the perpendicu¬ 
lar n e; andjpake n b 
equal to m c. 

Measure b c, which 
will be equal to m n; 
and from n, nteasure 
the distance n B; then 
b c, added to A m 
and n B, will give the 
whole distance A B. 
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PROBLEM XII. 

WHICH THERE ARE IMPEDIMENTS 
OBSTRUCTING^ THE SIGHT. 


EXAMPLE. 


Suppose C D E F to represent the base of a building, which 
obstructs the sight, and through which it is necessary that a 
straight line should pass from an object at A. 


Measure from A to 
ra; at ra, erect the 
perpendicular m a, 
which measure until 
you are clear of the 
impediment, as at c. 
Erect the per^n- 
dicular c c, which 
measure until you are 
beyond the building, 
as at b. Erect* the 
perpendicular b d; 
and make b n, equal 
to m c, at '^hich 
point you will be in a 
direct line with m A. 
Erect the perpendi¬ 
cular n B, which mea¬ 
sure; then b c, added 
to A m and n B, will 
give the whole dis-. 
tance A B. 


Ar0/c.__Thc Iasi two pro> 
bicmsare very useful wftcn 
you meet with impediments 
flixjn a l)Mc-line. 




LAND-SURVEYING. 




* 

The Method of Surveying with the Chain only; and 
of measuring Meres, Woods, Distances, Lines upon 
which there are impediments, and Hilly Ground. 


MISCELLANEOUS INSTRUCTIONS. 

The method of surveying with the chain only, is adopted by 
most Practical Surveyors, and is certainly preferable to that by 
the chain and cross; because it is not only always as accurate, 
but generally more expeditious. 

Whatever be the form of the field or ground to be surveyed, 
you must measure as many lines as will enable you to plot it 
with accuracy. The plan being drawn, yo6 may then divide 
the figure into trapeziums, triangles, &c.; and measure the 
diagonals, perpendiculars, &c. with your plotting-scale. 

It is better, however, to divide small pieces, and single fields, 
into trapeziui^s and triangles, by jneasuring the diagonals and 
I bases during the survey; so that to find the area, you will have 
only the perpendiculars to measure with the scale. 

You must also measure, in some ^nvenient direction, a 
proof-line to each trapezium and triangle. < 

I 1 

Note 1«—The ofTsets must be treated according to the dircctioiv in Part III. 
Prob. 6. Or, you may reduce the crooked sides to ^traight ones, induding 
as much of what does not belong to the held under your survey, as you ex¬ 
clude of what does, in the following manner. Apply to the crooked lino in 
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qucsb'on, the straight edge of a clear piece of lantern-hom, so that the small 
parts cut off by it, Arom the crooked figure, may be equal to those whidi are 
taken in; (of this equality ]^u will presently be able tv judge very correctly, 
by a little practice ;) then, with a pencil, draw a line by the edge of the horn. 
The sides being thus successively straightened, the content fiay be easily 
found. * 

3.—A slender bow of cane or whale-bone, strung with a silk thread, may 
be substituted for the horn. The threacfmust be applied to the crooked fence, 
and two marks made, by which a straight line must be drawn. 

3. —The sides may also be straightened by a paAtllel ruler > but the opera¬ 
tion is generally tedious, and must be [lerformed with the greatest care, or it 
will not lie more correct than the foregoing method. 

4. —When the thi^ee sides of a triangle arc given, the area may*be found 
as follows- From half.^ sum of the three sides subtract each side severally ~ 
multiply the half sum and the three remainders continually together, and the 
square root of the last prodpet will be the area required. This method is. 
too prolix, except in particular cases ; the operation may, however, be con¬ 
siderably simplified, by performing the midtiplication and evolution by Loga¬ 
rithms. 


PROBLEM I 

, TRIANGULAR FIELDS. . 

When you have a triangular field to survey, begin at the 
most convenient corner, and measure each side; and, while 
measuring any one of the sides, leave a mark in some situation 
on the chain-line, that the distance between it and the opposite 
angle being measured, may be a proof-line. • 

Or, leave marks upon any two of the chain«lines, and the 
distance between them will prove your work. 

• • 

, EXAMPLES. 

1. It is required^to construct a figure, and find its area, from 
.the following notes. 
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(PaH IV. 


Begin at 


DC 

913 

Return to D. 


C A 
1029 
R. ofFC. 


BC 
1275 
1000 
R. off B. 


AB 
1462 . 
1000 
800 

A. Range 


nroof-line. 


D, station. 
W. 


C 



Having constructed the figure^ you will find the line D C to 
measure 913 links, as in the field-hook; hence, you may con- 
' elude there is no error committed in taking, or setting down 
the dimensidns. 

« * 

Note 1..—If your proof-line upon the plan does not agree, or nearly so, with 
that taken in the field, you may be^ assured that some error has been com¬ 
mitted ; you must, therefore, repeat the survey in order to discover it. 

2. —When land is level, and the lines are well driven, and not very long, 
you will generally find them to meet correctly. ” 
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TO FIKD THE PERPENDICULAR. 

VidisPari I. Prob. 6. * 

Or, if you make use of a plotting-scale, lay it acro|^ the base 
in such a manner, that the line which goes across the scale, 
may coincide with it, the edge of the scale at the same time 
touching the opposite angle; by«that edge draw a line from 
the base to the opposite angle; this line, or perpendicular C a, 
in the present case, you will find to be 878^1inks. 

1462 base. 

878 per. 

116.96 

10234 

11696 

2)1283636 

6.41818 

4 

1.67272 

• 40 

• - 

26 . 9088 O Area 6 a . Ir. 27p* 


COMPUTATION OF THE ARB.^'FROM THE THREE SIDES. 


Here 


14624-127.'>+1029 3766 


2 


1883, half the sum of the 


three sides, llien 1883 — 1462 = 421, the first remainder; 
1883 — 1275 = 608, Uie second remainder; and 1883 — 1029 = 

854, the third remainder; whence \/1883 x 421 x 608 x 854= 

41 1617533376 = 641574 square links, the area, equal to 6 

acres, 1 rood, and 26^ perches, nearly the same as before. 

* 


THE SAME BY LOGARITHMS* • 


The log. of*. 1883 . = 3.2748503 

_-—.. 421 .2.6242821 

.. 608 . = 2.7839036 

_ 854 *.. = 2.9314579 

Divide by the index the root. 2)11.61 44939 

The quotient is the log. of 641574, the area. 5.8072469 
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2. It is required to construct a figure, and find its area, fVom 
the following notes. 



m, station for a proof-line, 
which goes to n, ami 
measures 352 links. 


n, station for a proof-line. 

N. E. 


COMPUTATION OF THE AREA BY OFFSETS, 3(Cu 


B 
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Hairing constructed the figure^ you will find the line m n to 
measure 352 links, as in the field-book. You will also find the 
perpendicular B a, to be links. 


Triangle ABC. 

1252 base. 
528 per. 

10016 

2504 

6260 

661056 


Offsets taken on the line A B. 


256 

56 


228 


25 

J6 


48 


1280 

132 


1824 


512 

,* 105 


912 


(iioo 

660 


10944 



132 




25 

13860 


6400" 

1 

56 


• 

193591 

r Double 

sT 

• 76 


13860 

> areas 

239 

48 


17980| 

L collected 

729 

124 


10944 ^ 

) 

243 

* 145 


68543 

sum. 

162 

620 


—-- 


19359 

496 





124 


17980 
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, Offsets taken on the line B C. 


229 

64 

49 f 

40 

2061 

104 

916 

182 

11221 

208 

-- 

832 

49 

104 

64 

(18928 

113 


125 

147 

565 

40 

226 

5880 

113 


14125 



Offsets taken on the line 


212 

72 

55 

45 

1060 

117 

1060 

106 

11660 



117 

55 

12402 

15 



45 

212 

69 

14840 

114 


108 

15 

^2 

72 

114 

87 

12312 

186 



69 

696 

37 

87 

106 

16182 

176 


636 


742 


106 


11221 

14125 

18928 

5880 


Double 

areas 

collected 


50154 sum. 


C A. 


252 

37 

1764 

756 

^324 


11660 ") 

14840 I 

16182 Double 
12402 y areas 
12312 I collected. 
18656 
9324J 

95 ^ sum. 


18656 
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661056 
68543 
^50154 
95S76 


Whole 

double areas* 
collected. 


2)875129 

4.37564 

4 


1.50256 • 
40 


20.10240 Area 4a. 1r. 20p. 

— . - . - . • 


COMPUTATION OF THB AREA BY REDUCING THE CROOKED SIDES 
TO STRAIGHT ONES: GENERALLY CALLED ''CASTING.” 

B 



Having constructed the figure as before, and taken out the 
chain-lines; dftiw the three doited lines A B, B C, and C A, 
in such a manner* that the parts includeif may be equal to those 
excluded, as nearly as your eye can judge. Then the base A C 
being measured, will be found = 1390 links; and the perpen¬ 
dicular B a = 630 links. 

IMO base. 
o30 per. 

41700 

8340 

2)875700 

4.37850 

4* 

1.51400 

40 


20.56000 Area 4a. Ik. 20p. 
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jV()^^.~AltIiough the method of finding the area by Casting (which dlpends 
entirely upon the accuracy of the eye) is adopted by most Practical Surveyors; 
it is certainly less correct than that by &c. A learner, therefore, 

ought to practise both, until he can habitually come very near to the truth by 
the former. ' 


3. Lay down a field, and find its area, from the following 
notes. 


Hetum 


6l 

55 

12 

72 

119 

80 

61 

59 

110 

179 
210 
215 
212 

180 
1^ 
142 
165 
173 
I6l 
126 
65 

0 


B 

Begin at 
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Answer. 

Having constructed the figure, you will find the perpendicular 
D a, upon the base A C, to measure 7^ links. 

Double areas. 

1176600 Triangle A C D. 

275770 Offsets taken on the line C D. 

Area 7a. Ik. 1|p, • 

4. Lay down a field, and find its area, from the fcdlowing 
dimensions. 


Return 


To 

30 

17 

48 
65 
74 
65 
58 
• 55 
30 

17 

No 

Begin 


DB 

575 

to 

~C A 
1320 
600 

R. off’ C. 

■^BC ' 
880 
800 
7'»0 
700 
. 600 

550 

500 

380 

250 

200 

100 

000 

R. off’ B. 
the 

930 

875 

•800 

700 

600 

500 

400 

300 

200 * 

100 

000 

at A, and 


proo&line. 

D. 


fence 
to B. 


Range N. £. 
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Answer. 

Having constructed the figure, you will find the perpen¬ 
dicular B a, upon tlie base A C, to measure 573 links. 

Double areas. 

156360 Triangle ABC. 

85060 OfTse^ taken on the line A B. 

106270 Ditto on the line B C. 

Area 4a. 2r. 38p. 

t 


5. Lay down a field, and find its area, from the following 
notes. ■ 


1 

turn j 

D C 

596 

to 


C A 

1080 

6 

1000 

50 

900 

no 

800 

ISO 

700 

145 

1 6iiO 

106 

550 

65 

500 

•SO 

! 450 

16 

410 

36 

350 

54 

300 

70 

250 

74 

200 

86 

! 150 

70 

100 

46 

50 

0 

000 

R. offC. 1 


groof-linc. 


D, station for 
a proof-line. 
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B C 

0 

848 

50 

' 800 

60 

750 

80 

700 

70 

650 

48 

600 

20 

520 

46 

450 • 

90 

380 

100 

330 

no 

270 

70 

200 

40 

150 

50 

100 

45 

000 


R. off B. 

To 

the fence. 

50 

800 

45 

755 

30 

700 

40 

650 

75 , 

600 

j= 

550 

170 

500 

£ 156 

450 

135 

• 400 

•S 50 

350 • 

3. 24 

300 ! 

•J 66 

250 

0 80 

200 

^ % 40 

150 

g S50 

100 

S 23 

50 

0 

000 

From 

A, Range 


to B. 


N. E. 
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Answer. 

• * 

Having laid down the figure^ you will find the perpendicular 
B a, upon the base A C, to measure 587 links. • 

Double ar^s. 

6*33960 Triangle ABC. 

• 110800 Offsets taken on the line A B. 

100120 Ditto on the line B C, 

149310i)itto on the line C A. 

Area 4a. 3r. 35ir. 
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PROBLEM II. 

FIFLT>S IN THE FORM OF A TRAFE7.WM. 

When you have a trapezium to survey, measure each side, 
and both the diagonals, one of which will enable you to con> 
struct the figure, and the other will serve as a proof-line: or, 
you may measure the longer diagonal, and a proof-line in any 
other direction most convenient. 

A’bfo l.-~From various obstrucUons it is sometimes impossible to take 
either of the diagonals ^ in such cases, you must measure tie-lines across the 
angles of the held, at any convenient distance (not less than two chains) from 
the corners. These you will find sufficient for constructing the figure, and for 
proofs. Or, you may take an external angle, or angles, as directed in Prob¬ 
lem IV. 

2. —When the lines, including the angle you intend to take with the chain, 
are of a considerable length, it will be necessary to measure more than two 
chains from the angular point, before you take the chord-line; because a small 
inaccuracy in constructing the figure, when the angu’ ir distance is short, will 
throw the lines, when far produced, considerably out of their true position. It 
sometimes happens, hotvever, in consequence of obstructions, that it is impos¬ 
sible to measure the chord-line at a greater distance from the angular point, 
than one or two chains. In such cases, multiply both the chord-line and an¬ 
gular distance by 2, 3, 4, or any larger number, as circumstances may re¬ 
quire ; and use the products resulting, in laying down the Ggure. 

3. _Wheti the measurement of the surface is required, for reaping, &c. you 
must let the chain touch the sides of the lands, in all plrccs where you measure 
across them. If you do not measure across the lands, but along the headland ; 
then you must add as many links to the length of the chmn-lilllh as will make 
it equal to one measured across the lands, parallel to and near the headland. 

You may easily ascertain what number of links you ought to add, by stretch¬ 
ing the chain across the lands, and putting down an arrow at each end ; after 
which, leave hold of one of the ends, and you will observe it recede from the 
arrow. The numb:r of links, by whidi it falls short of its former positron, you 
must add to each chain. Some lands you will find so low, that nothing need 
be added to the chain-line; and some will require a link to four, three, two, 
or even (where the lands are very high) a link oc more to one chain. 

To this method some may object; but, when the binds arc high, if the lines 
measured along the headlands be not lengthened the perpendiculars will 
obviously measure less than they ought to do; consequently, the horizontal 
measure will be returned, instead of the measure of the surface. 
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In tie opinion of others, the diagonal, measured with a slack chain, will give 
the measure of the surface; but, in this case, the perpendiculars will evidently 
be shorter than they would have been, if the diagonal had\>een measured with 
a tense chain; consequently, the measurement will be the same, or very nearly 
the same, whether the diagonal be measured with a tense or%lack chain, ^ 
unless the headland lines be lengthened. 

4.—Tf two or three persons measure the same piece of land separately, or 
even if one person measure the same pieclk twice over, there will generally be 
a difference between the measurements; this difference, however, in small 
pieces, sliould scarcely ever exceed four or five perches. 

3.—When land, crops of corn, &c. are bought anS sold, the buyer and seller 
commonly choose each a surveyor; and in their measureipents it occasionally 
happens that there exists a considerable difference. In this case, the best 
method, perhaps, of adjusting the dispute is, that the two surveyors meet, and 
jointly remeasure the land. If this fail, it only remains that the buyer and 
seller jointly choose an experienced surveyor, as an umpire, by whose decision 
the law mil compel the parties to abide. 


EXAMPLES. 


1. It is required to construct a figure, and find its area, from 


the following notes. 


Begin at 


B D 
1400 
1000 
• Return 

15)H) 
1000 
R. off A. 


D A 

558 

R. off D. 


C D 
1626 
•1000 
R. off C. 


BC 

689 

R. off B. 


A B* 
1492 
1000 
A. Range 


Diag. 

toB. 


Diag, 


W. 





Having constructed the figure, lay your scale from B to D ; 


and if you find it exactly 1400 links, as in the field-book; you 
may then meastire the perpendicular B a = 468 links ; and the 
perpendicular D a 432 links; from which you'will readily 
compute the area required. 


468 7 
432 ( 


per. 


900 sum. 
1916 diag. 

2)1724400 

T^OO 

4 


2.48800 

40 

19.52000 Area 8a. 2r. 19p. 


BY THE FALSE METHOD. 


Remarked in Pari III. Prob. 4. 2{ote 4. 

1492 = AB 1559 

1626 = C D 6*23 


2) 3118 

15^ mean length. 


4677 

3118 

9354 


689 = B C 
558 = D A 

2)1247 

623 mean breadth. 


9*71257 

4 

2 . 85 ^ 

40 

34.01120 


Here the area is found to be 9a. 2r, S 4 p., which is too much 
by 1 a. Or. 15 p. ; but the more nearly a trapezium approaches 
to a square, or rectangle, the less will be the error. 
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2. Ilequired the area of a field, from the following notes. 



Having*constructed the figure, you will find that in conse¬ 
quence of the lengtl^of the side A B, a perpendicular from the 
angle A ^o the diagonal D B, cannot be taken; you must. 
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therefore, let fall the perpendicular D a, from the angle t D to 
the side A B, which you will find =: 638 links. The perpen¬ 
dicular C a will be found = 294 links. 


Vriangle A 6 D. 

l600 base. 

638 per. 

12800 

48 

96_ 

1020800 


Triangle BCD 
1365 base. 
294 per. 

54 ^ 

12285 

2730 

401310 


10208001 Double areas 
401310/ collecte<l. 

2)1422110 

7.11055 

4 

.44220 

40 

17.68800 Area 7a. Or. ’8p. 


3. It is required to find the<area of a field, from the following 
notes. 



B D 

1236 

1000 

Return to B. 


A C 


1326 


1000 j 


R. off A. 


D A 

0 

515 

28 

400 

50 

.300 

65 

200 

33 

100 

0 

000 


R. off D. 


Diag. 


Diag. 
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C D 

0 

1375 

50 

1300 

75 

1200 

84 

1000 

52 

800 

0 

652 

0 

356 

44 

200 

50 

100 

0 

000 


R. ofFC. 


BC 

0 

664 

25 

570 

0 

483 

0 

378 

82 

300 

72 

150 

85 

100 

f)0 

50 . 

0 

000 

• 

R. offB. 

• 

A B 


946 

0 

784 

50 

• 725 

93 

6^0 

•lOd 

600 

75 

500 

52 

400 

% <> 

335 

• 0 

242 

50 

40 

0 

000 

Begin at 

A. Range. 
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BY OFFSETS, &C. 



Having constructed the figure, you will find the perpen¬ 
dicular D a = 512, and the perpendicular B a = 446 links. 


Trapezium A B C D. 


512 


1 


446 P®"' 


958 sum. 
1826 diag. 

5748 

1916 


2874 

958_ 

1270308 
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m 


242 
50 . 

12100 

65 

32 

Tso 

195 

2080 

32 

75 

107 

100 

10700 


Offsets taken on the line A B. 


75 

•59 

106 

50 

liT 

2950 

100 • 


18100 



12100’ 

106 

• 2080 

93 

10700 Double 

18100 areas 

199 

9950 collected, 

50 

10725 

9950 

2950 

— -- 

66605 Sum. 

93 


50 


143 


_75 


715 



, *1001 
10725 
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I 


100 
' 50 

^0 


50 

44 

100 

^0 


156 

44 

'Mi 

' 624 
6864 


(48 

52 

740 


'Offsets taken on the line C D. 


52 

84 

200 

27200 

, 84 
75 

159 

200 

31800 


50001 
9400 
6864 
7696 
27200 
31800 
12500 
37^^ 
104210 Sum. 


Double 

areas 

collected. 


75 

50 

100 

12^ 


I 

50 

5^50 


1 


Offsets taken on the line D A. 


.3.1 

50 

33ro'\ 

iOO 

28 

9800 / Double 

1.- 

n a 

1I500> areas • 

3300 

78 

100 

78001 collected. 



3220) 

33 

65 

7800 

3.5620 Sum. 

98 

115 


100 

28 


9800 

"920 


- - 

230 


65 

3220 


50 

— 


TTs 




100 


11500 
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1270308'^ 

66605# Whole 
40721 Vdouble areas 
1042101 collected. 

S5620J 

2)1517464 

7.58732 

4 

•2.34928 

40 

13.97120 Area 7 a. 2ni Up. 


BY casting. 



Having constructed the figure, draw the four dotted lines 
A B, 6 C, C D, and D A, in such a manner, that the parts in. 
eluded may be equal to those* xcluded; then the diagonal A C, 
will be found = 1364, and the perpendiculars D a = 6.36, and 
B a = 476 links. 
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6367 

476 

1112 sum. 

1364 diag. 

4448 

6672 

3336 

1112 

2)1516768 

7.58384 
. 4 

2.33536 

40 

13.41440 Area 7a. 2ii. 13 p. 


4. It is required to find the area of a field, from the following 
notes. 


Diag- 


Diag- 


0 

47 

70 

85 

68 

30 

0 






Having constructed the figure, you will find the perpen¬ 
dicular C a = 6l5, and the perpendicular A a = 6l8 links. 
Trapezittfh A B C D. 

613 X 
618 5 

• 1231 sum. 

1460 diag. 

73860 • 

4924 
> 1231 

1797260 

K 3 
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Insets taken on the line B C. 


100 

.100 

1.30 

SS 


10000) 

23000(Double areas 


« 

21300f collected. 

rioooo 

213 
, 100 


4980 ) 

100 

21300 


59280 Sum. 

ISO 

230 

83 




100 _ 

tiSOOO 4-980 


Offsets taken on the line B C. 


88 

112 

90 

85 

7920 



100 

88 

T 9 TOO 

112 


200 

85 

100 

70 

20000 

5950 


7920) 

"0000 r Double ateaa 
19700 f collected. 
59.50) 

^570 Sum. 


200 


30 

6000 



98 

200 

ll^OO 


68 

85 

153 

200 

30600 


Insets taken on the line C D. 


85 

70 

15.5 

200 

^000 

70 

II 

H7 

200 


6000 A 

19600 I 

30600 ^ ^/ouble areas 
31000 1 collected. 
23400 ) 

11468 

122068 Sum. 


23400 


244 

_^ 

1708 

976 

114^ 




Part IV,) LAND-rSURVEYlNii. 


* Double areas. 


1797?60 Trapezium A B C D. 
53^70 Offsets. 


1850330 Sum. 

I Insets 
insets. 

181348 Sum to be deducted from the above sum. 


2)15’69482 Whole field. 
4 


1.3890*4 
_ 40 

15.585fid Area 8a. la. lOe. 


IBS 


6. It is required to find the area of a field, from the following 
notes; neither of .tfie diagonals having been measured, in con¬ 
sequence of obstructions. 


♦ 


Begin, at 


D A 
• 47 (> 
L. off D. 


CD 
N Cl8 
200 

L. ofl’C. 


B C 
443 

L. off* B. 


AB 

72.S 


i9a» 

. 200 
200 

the angle 




r, proof-line, 417 to B. 


from m to n. , 

from A to m, on the line A D. 
froQi A to n, on the line A B> 
A range E. 
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LAND-SURVEYING. (PdTi IF. 
D r C ' 



Having constructed the figure, you will find the diagonal 
A C = 963, and the perpendiculars D a ss 257; and B a = 316 
links. 


3161 P® 


573 sum. 
963 diag. 

1719 

3438 

5157 

52)551799 

2.75899 

4 


3.03596 

40 


1.43840 Area 2 a. 3ii. 




Part IV.) LAND-SUEVEYINO. 1S7 

6. Required the plan and area of a field, from the following 
notesk 



Answer. 

Having const^cted the figure, you will find one of the per¬ 
pendiculars = 560 , and the other = l(>6 links; hence tlie area 
is = 5 a. Or. S4p. 

7 . It is required to lay down a field, and find Jts area, from 
the tbllowing notes. 
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i^and-surveying. (Part IV. 


Begin at 


B D 
662 

Return to B. 


AC 

533 

L. ofFA. 


D A 
168 

L. off D. 


C D 
439 

L. off C. 


B C 

356 

L. off B. 


A B 
(i67 
400 
200 
000 

A. Range ( 


Diag. 


Diag. 


0 

(i2 

58 

O 

E. 


Answer. 

Having constructed the figure, you find one of the perpen¬ 
diculars = 168, and the other = 218 links; hence the area 
is = lA. 2 r. 6p. 


8. It is required to lay down a field, and find its area, from 
the following notes; neither of the diagonals having been 
measured, in consequence of obstructions. 


C E 
1200 
1000 
L. offC. 





Part IP.) 
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Answer. 

Having constructed th6 figur^, you will find the diagonal 
B E = 1997 , and the perpendiculars = 580 and 637 links re¬ 
spectively ; hence the area is = 11a. 9r. OGp. 

9 . The plan and area of' a field arc required iVom the fol¬ 
lowing dimensions. 

OB 

^ 1750 Diag.. 

Keturn to D. 

AC 

1GCO Diag. 

R. off A. • • 
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To 

the 

Fences 

99 

1580 


110 

1500 

to A. 

100 

1450 


116 

1400 


132 

1300 


115 

1200 


6*5 

1100 


33 

1000 


25 

950 


40 

900 


150 

850 


210 

800 


250 

700 


255 

6*30 


240 

550 


218 

500 


117 

400 


41 

300 


18 

250 


15 

200 


100 

150 


140 

100 


157 

50 


l65 

000 



R. off D. 


To 

the 

Fence. 

6*0 

1085 


82 

920 

to D. 

80 

850 


42 

750 


40 

700 


121 

600 i 


140 

550 S 


136 

500 


70 

400 


25 

350 


17 

300 


14 

250 ‘ 


30 

200 


70 

150 


92 

100 


lOO 

000 



R.off’C. 
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the 

Feno 

52 

1440 


70 

1340 

to C. 

60 

1250 


37 

1200 


S3 

1150 


45 

1100 

• 

83 

1000 


70 

900 


25 

800 


12 

750 


20 

700 

• 

40 

650 


48 

600 


54 

500 


5.9 

450 


60 

400 


72 

350 


84 

300 


70 

200 


86 

1.50 . 


so 

100 


75 

000 



R. oft'B. 


To 

the 

1 

Fence 

67 

1005 


78 

• 930 

to B. 

86 

851) 


• .90 

750 


75 

700 


40 

650 


27 

600 


- 36 

550 


57 

500 


85 

450 


78 

400 


58 

300 


62 

200 


79 

• 100 


83 

50 


80 

000 


Begin 

at A, and 

go N. 

• 



Answer. 


Having constructed the figure, you will find the perpen¬ 
diculars A«a = 810, and C a = 708 links. 




1418 LAND-SURVEyiNG. (Part 

Double areals. 

2^26140 Trapezium A B C D. 

137945 Offsets taken on the line A B. 
167800 Ditto on the line B C. 

V 157520 Ditto on the line C D. 

395420 Ditto on the line D A. 

348^8'25 Sum. 


Area 17a. In. 27 ^p. 


PROBLEM III. 

FIELDS OF MORE TUAN FOUR SIDES. 

When a field consists of more than four sides, you must 
divide it into triangles and trapeziums, agreeably to the direc¬ 
tions given in Part III. Pcob. 5. Then take the dimensions 
of each, as directed in the last two problems. 

Notwithstanding what has already been advanced uiih regard to 
taking proof-lines, you are agaiti rcquesled never to omit measuring sucii 
distances as will enable you to confirm every part of your survey. Some may 
perhaps deem this tedious and superfluous ; but the satisfaction which a Sur¬ 
veyor finds, when his lines meet correctly, fully compensates him for his ad¬ 
ditional labour. Beside, he had certainly much better be at the pains of de¬ 
tecting his own errors, than exiiose himself to ridicule, by suffering them to 
be detected by some other Surveyor. 

EXAMPLES. 

1. It is required to find the area of a field, from the following 
notes. 


E B 
1510 
1000 
R. offE. 


C E 
1238 
1000 
400 

R. offC. 


Diag. 


Diag. 

m, proof-line, goes to D, 

and measures 285. 
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r 


IJegin at 


A C 
1200 
1000 
R. off A. 


E A 
393 

R^ff E. 
fi.92 

R. off D. 


C D 
920 

R._ofFC. 

B'C 

535 

R. off B. 

“O' 

1334- 

1000 

A. Range 


Diag., 


W. 



Having constructed the figure, you will find the perpen¬ 
diculars C » =s 410, A a = 330, and D a ~ 215 links. 
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land-surveying. (Part IF, 


Trapezium A B C £. 

33C I • 

740 sum. 

, 1510 diag. 

7400 

370 

74 

1117400 


Triangle C D R 
1238 base. 
215 per. 

61^ 

1238 

2476 

21^170 


111 7400 \ Double areas 
2661703 collected. 

2)1383570 

' 6^91785 

4 

3.67140 

40 

26.85600 Area 6a. 3r. 27p. 


2 . It is required to find the area of a field, from the follow- 
ing notes. 


DA 

1042 

Return to D. 

Diag. 

CE 

420 

R. off C. 

Diag. 

A C 

768 

R. off A. 

Diag, 

E A ' 
585 

R.offE. 


D E 

518 

R. offD. 


1 

0 

• 

! 

1 





PaH IF,} 


LAND-SURVEYING. 
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Begin at 


B C 
390 

R. offB. 


A B 
1054< 

600 

A. Range W. 


protff-line, goes to Cj 
and measures 260. 


D 



Having constructed the figure, you will find the perpen« 
diculars C a = 223, C n = 200, and E a = 176 links. 


Triangle ABC. 

1034 base. 
223 per. 

2108 

2108 

23.'ili42 


• Trapezium A C D E. 
2007 

^|per. , ^ 

376 sum. , 

1042 diag.* 

1504 

376* 

3917.92 


L 
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235042 7 Double ereea 
391792 i cdilected, 

2)626834* 

3.13417 

4 

.53668 

40 

21.46720 Areas*. Or. 21 p. 


3. It is required to find the area of a field, frcnn the follow¬ 
ing notes. 
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147 


0 

0 


Begin at 


CD 

383 

200 

000 

R.ofFC. 


BC 

475 

300 • 

R. off* B. 

850 

A. Range 


m, proof>Une, goes to D, 
and measures 255. 


W. 


£ 



Having constructed the figure, you will find the perpends 
culars F a = 185, F ra = 185, D n = 190 , and D a = 2 J6 
links. • • 


Triangle ABF. 
850 base. 
185 per. 

4250 

6800. 

850 % 


Trapezium B D £ F. 
^57 

rnsr-* 

375 sum. 


• 970 diag, 

26250 

3375 


1.57250 


363750 
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Triangle BCD. 

475 base. 
216 per. 

2850 

!*75 

950 

1026*00 


Offset tak^n on the line C D« 

383 

52 

1915 

19916* 


32 

100 

5200 


32 

r.3 

joo 

8500 


Offsets taken on the line £ F. 


53 

40 

9i 

lOO 

9300 

S4. 

41)* 

3360 


24360 sura. 


157250'\ 

363750 / Wliole 
1026*00^double areas 
19916C colleclecl. 

24360) 

2)667876 

3.33938 

4 

1.35752 
_ W 

14.30080 Area 3a. 1r. 14p. 


4. It is required to lay down a field, and find its area, from 
the following notes. 



Part IP, ) land-sueVeying. 


Begin at 


L D B 

1440 

i 1000 

! Return to D. 


A C 
1078 
L. off A. 


E A • 
1324 
1000 

Return to E. 


D F 
712 

L. off D. 


A D 
818 

L. off A. 


F A 
755 

L. off F. 


E F 
6.92 

L. offE. 


•D E 
754 * 
11. off D. 


C D 
540 

L. offC. 


BC 
1048 
L. off B. 


A B 
^60 
1000 

A. Range 


Diag. 


Diag. 


Diag. 


Diag. 


Diag. 


E. 
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Answer. 

Having constructed die figure, and divided it into two tra>» 
peziums, A B C D, and A D E F ; you will find the perpen¬ 
dicular which falls from the angle C upon the diagonal D B = 
315 links ; and that which falls from the angle A upon the 
same diagonal = 753 links. 

The perpendicular which falls from the angle D upon the 
diagonal £ A, you will find = 425 links; and that which falls 
from the angle F upon the same diagonal = 267 links. 

Hence the area is = 12a. In. 80p. 

5. Required the plan and area of a field, from the following 
tiotesi 

___ 

424 Proof-line. 

R- off E. 

F'E 

750 Diag. 

L . off F. 

M~¥ 

400 

R. offM. 

iTm 

460 227 to K, proof-line. 

R. off H. 

iTh 

700 

R. ofl' L. 

430 

Return to D. 

===== 

740 Diag. 

R. off F. 

H~F 

730 Diag. 

400 K. 

R. off H. 

Wh 

920 DAg. 

R. off D. 

__ 

950 Diag. 

Return to O. 




Part IV,) LAKD^URTEYINa* ISl 



A. 





Ida LAND-SURVEYING.. (Part IV, 

Answer. 

Having consti acted the figure, you will find the perpendi* 
culars of the trapezium A C D E = 354 and 195 ; of D F G E 
= 404 and 340; of D L H F = 426 and 3l6 ; and the per¬ 
pendicular of the triangle F H M = 227 links. 

Hence the area of the field is s 10 a. 2r. 25 p. 


6. Required the plan and area of a field, from the following 
dimensions. 


Return 

1 BD 

1 1480 

to B, 

Diag. 
Line 14. 

L.off 

G E 

1725 

G, 

Diag. 
Line 13. 

L. off 

C G 

1295 

c. 

Diag. 
Line 12. 

L. off 

r c 

935 

F, 

Diag. 
Line 11. 

R. off 

D F 

793 

Diag. 
Line 10. 
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GD 

0 

358 

37 

300 

49 

250 

60 

200 

66 

150 

62 

100 

30 

50 

0 

ooo» 

R.ofF 

G, 


FG 

0 

783 

78 

700 

134 

(i50 

154 

600 

170 

550 

172 

500 

150 

450 

185 

400 

208 

350 

205 

500 . 

180 

250 

^>149 

200 

107 

150 

62 

100 

24 

50 

0 

. 000 

R. off 

F,. 

• 

EF 

0 

1045 

.16 

1000 

(>•7 

900 

85 

800 

100 

700 

140 

600 

152 

550 

145 

500 

155 

450 

110 

• 400 

65 

350 

50 

500 

40 

200 

25 

100 

• 0 

• 000 

R. oiF. 

E,- 


Line 9 . 


Line 8. 


153 


Line 7. 



tAND-SUaVETIHO. 


(Part ir. 



0 

CE 

743 1 


’ 70 

600 


1S5 

300 


160 

450 ; 


185 

400 1 


190 

350 


170 

800 


150 

250 


95 

200 


60 

100 


0 

000 


H.off 

C, 

Line 6. 


DC 

Diag. 

L.off 

1000 

D, 

Line 5. 


AD 

700 

0 


600 

50 


500 

130 

i 

450 

I6O 


400 

173 . 


350 

184 


300 

190 


250 

{ 150 


200 

1 107 


100 

[60 


000 

! 0 

L. oiF 

A. 

! Line 4. 


C A 

1578 

Diag. 

R. off 

c. 

Line 3. 

0 

BC 

865 


Co 

750 


104< 

650 


72 

600 


88 

500 ‘ 


100 

400 


86 

350 


75 

300 


05 

200 


80 

100 # 


70 

000 


R. off 

B, 

Line 




'Part IV>) i.ikND-suiivEYiKa. 

To 
80 
73 
60 
S6 
70 
95 
120 
105 
110 
140 
186 
184 
125 
314 
93 
86 
75 
70 
0 

Begin at 

r 



tjf5 


Answer. 

Having constructed the figure^ you will find tlie perpen¬ 
diculars of the trapeaiunl A B (S D, falling upon die diagoial 
C A, to measure 862 and 314 linlis ; the perpendicular of the 
triangle D G C, falling upon the diagonal C G, to measure 184 
links; and the perpendiculars of the trapezium C £ F G, fulling 
upon dm diagonal G £, to measure 513 and 300 links. 

Double areas. 

1855728'! Trapezium A B C D. 

238280 Triangle D G C. 

1*02426 Tr^ezium C E F G. 

362460 Oii^ts tidceo oa the liae A £. 

133750 l^tto on the line B C. 

143250 " Ditto on the line A D. 

149010 Ditto on the line C R 

157548 ^Ditto on the line E^. 

200374 Dhli^n the line F G. 

• 30696 Dim' on the line G D. 

' 4673^1 Sum, 

Area 23a. 1r. ISJc. 




15’6 LAND-SURVEYING. { Pm't IV. 

7. Dravr a plan of a small estate, consisting of four fields, 
and find the respective areas of the different inclosures, and the 
content of the whole, from the following dimensions. 

iVbff.—T^c field-notes in this example are entered from the left towards 

the right; but in all the foregoing examples, they are entered from the right 

towards the left. Both^methods are consequently exhibited; and, of course, 

the learner is at liberty, when he commences field-practice, to follow that of 

c 

Avhich he most approves. 







Part IV.) 


157 


I. AXD-SURVE riNG. 


0 

54 

.92 

105 

100 

78 

44 

0 

Go from 

ToC 

685 

600 

500 

400 

.800 

200 

100 

ood 

D, 


ToD 

6.32 

600 

.500 

400 

.300 

250 

200 

100 


000 

from 

A, ' 

(Jo from 

To A 
.0.9.5 

c. 

0 

toC 

• ()l,? 

4() 

500 

* r^s 

400 

02 

.300 

Oo 

200 

50 

100 

0 

000 

Go from 

B, 

0 

To B 

662 

58 

600 

88 

« 500 

06 

400 

02 

300 

70 

200 

3S» 

100 

. 0 

000 

Begin 

^ at A, 


Line 5. 


0 

24 . 

55 

78 

82 

Gate. 

70 

6S 

0 

Line 4. 


Line ‘ 


Line 


O 


and go N. Line 1. 
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laa 


To 

the 

Fence. 

• 

668 

22 

ToG 

638 

24 


600 

26 


500 

42 


400 

48 

4 

300 

4.5 


200 

30 


100 

18 


000 

0 

Go from 

E, 

Line 10 . 


ToE 



965 

Diag. 

Go from 

D, 

Line 9 . 


ToD 


0 

735 


32 

700 


75 

600 


55 

500 


20 

• 430 


Gate 

380 


28 

300 


42 

200 


40 

100 


0 

000 


Go from 

F, 

Line 8 . 


ToF 



593 

0 


500 

30 


400 

52 


300 

57 


200 

48 


100 

32 


000 

0 

Co from 

1 

E, 

Line 7- 


To E 



712 - 

0 


600 

43 

• 

500 

52 


400 

45 


340 

Gate. 


274 

28 4 .52. 


200 

76 


100 

42 


000 

0 

Go from 

c. 

Line 6 . 
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159 


■' 

Finis. 



ToH. 


Go from 

895 

Diag, 

B, 

Line 16. 





720 

0 


60 C. 

40 


500 

48 


460 

Gate, 


400 

32, 


S50 

18 


300 

28 


200 

68 


100 

55 


000 

34 

Go. from 

K, 

Line 15. 

To 

the 

Fence, 


580 

28 

;roK 

546 - 

80 

t 

500 

32 


400 

46 


300 

45 


200 

40 


lOO 

34 


000 

0 

Go from 

' H,. 

Line 14. 

• 

ToG 



908 

Dia^. 

Go from 

c. 

Line 13. 


To C 


0 

624 


54 

500 • 


()5 

400 


63 

300 


52 

200 


50 

^ 100 


0 

000 


Go from 

H, 

Line Ig. 


ToH 



750 

0 • 

• 

700 

IS 


60Vt 

38 

% 

490 

60 4- 35 


350 

104 


220 

15 + 80 


100 

25 


000 

30 

Go from 

G, 

Line 11. 
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liAND-SDEVEYINO, ( Part IF". 


Answer. 

Having drawn the plan, you will find the perpendiculars of 
the different trapeziums to measure as follow : viz. 

D m = 426, and B n = 400, in No. 1; 

C m = 503, and F n = 448, in No. 2 ; 

H n = 515, and E m = 498, in No. 3; and 

# 

C n = 428, and K m = 439» in No. 4. 

AREA OF NO. 1. 

Double areas. 

821870 Trapezium A B C D, 

84786 Ofiscts on A B. 

54890 Ditto on B C. 

72968 Ditto on A D. v 

1034514 Sum. 

93790 Insets on C D. 

2 ) f 146721 Difference. 

4.703()2 Area in square links. 

4 

I 

2.81448 
40 

32^^20 Area 4a. 2r. 32^p. 


AREA OF NO 2. 

Double areas. 

917715 Trapezium D C E F, 
93790 Offsets on C D. 
55510 Ditto on D F. 

106701,5 Sum. 

60758 Insets bn C E. 

43590 Ditto on E 

T6i34i8 Sum.. 

962667 Difference. 


Area 4a. 3r. IOp, 




*Part IVJ LAND-SURVEYING, l6l 

, AREA OF NO. 

Double areas. • 

9I98O4 Trapezium C E G H. 

C0758 Offsets on C E. 

42480 Ditto on E G. 

. 8J310 Ditto on G H. , 

11048/J2 Sum. 

54096 Insets*on C H. 

1050256 Difference. 


Area 5a. 1r. Or. 


AREA OF NO. 4. 

Double areas. 

775965 Trapezium B C H K. 
54096 Offsets on C H. 
41024 Ditto on*H K. 
k 57200 Ditto on K B. 

.V28285 Sum. 

54890 Insets on B C. 

S73395 Difference. 



Area 4^. I r. 

18.'.p. 


CONTENT. 


No. 

A. 

n. p. 

1. 

. 4 

2 32:^ 

3 10 

2. 


__ . 

. 5 

1 0 

1 18’ 

4. 

. 4 

Sum .. 

•. 19 

0 21 


Note 1..—In the last example, every fieVl is measured separately > but they 
are so coniKjftcd by th^chain*lines, that no difficulty can arise to the learner, 
in planning them. It may also be observed that no proof-lines were mea¬ 
sured ; but they should never be omitted in practice. If they bC, the Sur- 
vejror cannotsdepend upon the accuracy of his work. 

• M 
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2 _If the foregoing Estate be laid down upon a sheet of drawing paper, by 

a sralc of one chain,^or of two chains to an inch, a finished Plan may then be 
made, and ornamented with Indian ink, in a similar manner to Plates IX. and 
XI. dr the quick-wood hedges may be made by a pen and Indian ink ; or 
;lioy may be^ represented by running narrow shades of colouring along the 

lines which form the boundaries of the fields ; and each field may then 1)c 

§ 

washed over with a difiereiit colour, mixed up thinly with water, and laid on 
with a small brush, or camel’s hair pencil. (See Part V. for the method of 
transferring a rough Plan to a clean sheet of paper, in order to make a finished 

Plan, with proper cnibellishmonts.) 

c 

3 _In drawing the fini.'hed Plan, all the out-boundaries may be considered 

as belonging to the fields which they lespcctively adjoin ; that fence from B to 
C, may be made us belonging to X'o. 1 j that from C to D, as belonging to 
No. 2 ;*that from C to K, as Iwlonging to No. 3; and that from C to H, as 
belonging to No. 4. (See a remark o>i the 39th page, relating to fences.) 


4.—^The title of the finished Plan of the foregoing Estate, may run thus; 
Plan of an KsUitc lying in the Parish of Bradford, in the West-Riding of the 
County of York. 


PllORI.EM IV. 

MERES AND WOODS. 

The method of measuring Meres and Woods by the Chain 
and Cross, has already been shewn in Part III. It is here pro¬ 
posed to survey them by the Chain only. 

In this case, you must not only measure on the outside of the 
mere, or wood, and take insets as before directed ; but also take 
such external angles, or tie-lines, as will enable you to lay down 
the figure. 


EXAMPLE. 

Let the following figure represent a mere, the area of which 
is required. 
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Begin at + I, and measure eastward as fer as' + 2 , takinir 
insets as you proceed; then produce the line to + 3. Return 
to + 2, md measure northward as far 83 + 4; thence run a 
hne backward to + 3, which will tie the first and second lines. 
Return to^+ 4, continue the line to + 5, and produce it to 
+ 6. Return to + 5, and proceed westward to + 7, the dis- 

M 2 
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tance between which and + 6# being measured, will tie the 
second and third lines. Return to + 7> and continue the line 
to + 8. From 4- 8 proceed to + 1, and you will have ob¬ 
tained the following dimcflsions. 

JVb/c.—Here it may be obt-ervcd, that after the first three lines -irc laid 
down, the fourth line will exactly reach from + 8 to + 1; if the operations 
have been performed with corrcctncfaS. 


0 

1625 

Go 

1100 


1000 

23 

800 

30 

Goo 

GO 

96 

0 

000 

From 

4“ 8, 

0 

1150 

100 

1100 


1000 

0 

900 

0 

700 

40 

400 

0 

000 

Return to 

4- 5, and . 


2000 

0 

1650 

56 

1300 

0 

1000 

0 

550 


400 

40 

300 

103 

48 

0 

000 

Return to 

4- 2, and 


1500 »' 

0 

1200 

50 

1100 


1000 

0 

850 

0 

600 

100 

400 

80 

250 

0 

000 

Begin at 

4” 


to + 1. 


go S. 
to + 8. 


+ 7, which is 550 
from -j- G. 
go W. 

to -f- (). 

+ 5. 


4- 4, which is 490 
from 4~ 3. 


go N. 

to -f- 3. 
4- 2. 


Range E. 
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Answer. 

Having constructed the figure, you wijil find the diagonal, 
drawn from -|- 1 to 5 = i2085, the perpendicular from + 2 
upon the diagonal = 9*'>0, and that from -f- 8 = 8f)b links. • 
Double areas. • 

3836400 Trapezium made by stations 1,2,5, and 8. 
84500 1 line C 

87380 f 2- j Insets taken on the 

53000 ^ 3-j different line|. 

118120 3 t-( 

343000 Whole Insets. 

3493400 Mere. Area 17a. 1r. 35p. 


rilOBLEM V. 


TO MEASVRi: AND PLAN ROADS, RIVERS, 

CANALS, c^c. 


In measuring JRoads, Rivers, oi* Canals, angles or tic-lines 
nmst be taken at the different turns, in order to lay down the 
chain-lines; and offsets must be taken to the boundaries, as 
you proceed, to enable you to draw the plan. 

A'cJti: 1.—The length of a road is generally returned either in miles, fur¬ 
longs, and pules, or else in miles and yards. (Sec the Table, {Kige 43.) 

—A machine called a ** Perambulator'’ is sometimes used to ascertain the 
lengths of roads. It has a wheel of 8 feet 3 inches, or half a pule, in circum¬ 
ference, which being made t<» pass over the ground, ptits in motion the clock- 
work within, and the distance measured is pointed out hy an index on the 
outside. This instrument is much more cxpc'ditious fur measuring the length 
of a road, than the chain; but it is certainly less correct j fo/ hy the wheel 
passing over stones, sinking into holes, &c, the distance is mode to appear 
more than it is in reality. 

• % EXAMPLES. 

1. Let the following figure represent a serpentine road, a 
plan of V!»liich is required. 
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y/ 



Begin at + I, and measure to + S, taking offsets on both 
sides, as you proceed. Return to + 2, and measure to + 4. 
from which run a line to + ti, which will tie the first and 
second lines. R^’tofn to -f* 4, and continue the line to -f- (i. 
From -h 6, proceed as before, until you arrive at + 14; and 
you will have obtained the following dimensions, from which 
a plan may be drawn. 
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1 

To + 11. 


.^8 

350 

Co • 

m 

200 

44 


150 

+ 13 is 184 from + 11 

50 

100 

80 • 

Go from 

4* 12, 

lane 5. 

• 

80 

To + 12. 

1 72 a 


70 

6'50 



f)00 

+ 11. 

86 

550 

36 

70 

300 

50 

-f- 8 is 200 from 10 

200 


120 

13.5 

OoRs-fencc. 

Go from 

+ 9, 

Line 4. • 


To + 9 . 
700 
()‘00 

Cross-fence. 


.500 

+ 8 . 

*• 88 

480 • 

81. 

^ 40 


Co 

52 

180 1 

05 


150 

+ 7 lOO from -f- 5. 

50 

100 


Go from 

+ (>, i 

Line 3. 

20 

"^fo + O'. I 

512 • 


• 50 ! 

450 i 


52 i 

380 j 

70 


.350 1 

+ 5. 

20 

300 

SO 


200 

1 + 4 is 232 from -{- 

18 

100 

1 .0.‘> 

Go from 

+ 

1 Line 2 . 


1 0 + 3. 
O'oo 

^ 480 1 

Ooss-fencc. 


too 


88 

3.50 j 

,95 . ^ 

15 

300 


28* 

200 

80 

7(T 

. 55 

000 ' 

, Begin 

at +• 1 , 

Line 1 . 
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2. Let the foregoing figure represent a. river, a plan of iifrhich 
is required. 

Begin at a, and measure to c; taking offsets to the river’s 
«dge, as y^u proceed. From c measure to d; and there take 
the tie or chord-line d b, which will enable you to lay down 
the first and second lines. Continue the second line to n; and 
from m, measure to r, at which place take the tic-line r n i and 
thus proceed until you come to the end of your survey at x. 

If the breadth of the river be every where nearly the same, 
its breadth taken in different places, by the next Problem, or 
by Problem 10, Part III. will suffice; but if it be very irregu¬ 
lar, dimensions must be taken on both sides, as above. 

When the area is required, it must be found from the plan, 
by dividing the river into several parts; and taking the neces- 
* sary dimensions by the scale. 

Note .—Any Bog, Marsh, Mere, or Wowl. whatever ina'^ be its nuuilKr of 
.oiiles, may be measured by this Problem. 
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PROBLEM \I. 

. • 

TAKING DISTANCES BY THE CHAIN AND SCALE. 

EXAMPLE. 


Required the distance of an object 

First, make a station at B ; then, 
in a direct line with B A, set up a 
pole, suppose at C; measure the 
distance B C. Return to B, and 
measure in any direction, making an • 
angle witli B "Js, suppose to D; 
then set up a pole in a direct line 
with D A, as at E. Measure the 
lines D £ and E C, and also the 
diagonal C D; these wiR enable 
you to construct tlic trapezium B 
C E D. 

The lines B C and D E, pro¬ 
duced, will evidently meet at A. 

Measure the line B A with the 
same scale, by which you have con¬ 
structed the trapezium, and it will 
be the distance required. 

iVo/c.—This method may be well applied 
to measuring the breadth of a river, or the 
(listance of any inaccessible object; and any 
)X‘rson, ncqiuiinted with trigonometry, may 
easily tind the correct •distance, utter mea¬ 
suring tlw lines before inentioncd. * 


at A, from B. 
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, PROBLEM VII. 

TO ERECT A PERPENDICULAR BY THE CHAIN> 
OR TO MEASURE LINES UPON WHICH THERE 
ARE IMPEDH^ENTS. 

EXAMPLE. 

Suppose C D E F to represent 
the base of a building, through 
which it is necessary a line should 
pass to an object at B, seen from 

A. 

Measure from A to m ; and from 
m> measure back to a, 40 links. 

Let one end of the chain be kept 
fast at a, and the eightieth link at 
m; take hold of the hftietli link, 
and stretch the chain so that the 
two parts a n, and m n, may be 
equally tight; then will m n be 
perpendicular to a m. 

For m n will be 30, a m 40, 
and a n 50 links; or the sides of 
the right-angled triangle a m ii 
will be in proportion to each other 
as 3, 4, and 5. (See Prob. 18. 

Part I.) 

Measure from m, upon the line m 
n continued, until you are clear of 
the impediment, as at c ; then con¬ 
tinue the line 40 links farther, to b. Find ly the above process 
the perpendicular c d ; and proceed in that direction till you are 
beyond the building, as at h. Again erect the perpendicular 
h e, upon which measure till you have made h p, equal to m c; 
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and you will then be in. a direct line with m A. Erect the per¬ 
pendicular p X, which (if you have conducted the work with 
correctness^ will be in a right line with B. Measure the dis¬ 
tance p B; then A m, added to c h (= m p), and p^B, will 
give the whole length of the line A B. 




PROBLEM VIII. 

HAVING THE PLAN OF A FIELD, AND ITS TIWE 
AREA, TO FIND THE SCALE BY WHICH IT HAS 
BEEN CONSTRUCTED. 

Rule—B y any scale whatever, measure such lines as will 
give you the area^of the figure ; then say, as this area is to the 
square of the scale by which it was found, so is the true area, 
to the square of the scale required. 

eVamplf,. 

Suppose the true area of a field, the plan of which is given, 
to be flA. In. 32i*. ; and that by a scale of 2 chains to an inch, 
I find the area to be 4a. Or. .‘52p. ; required the scale by which 
the plan was constructed. 

First, i)A. iR. .32 p. = 94.^000 square links; and 4 a. Or- 32f. 
=: 420000 square links ; then, as 420000 : 4 ;: 94'.'5000 ; ff. 
Hence, it appears, the plan was constructed by a scale of S 
chains to an inch. ^ 

A'irff.—.The principle of this ])roccss is, that the arcJUi ^of similar figures 
are to each other as the sciuarc of their homologous sides, * (Theo. 16, 
Part I.) 
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THE MKTIIOJ) 

OF 

MEASURING HILLY GROUND. 


A LINE measured upon the acclivity or declivity of a hill, will 
evidently exceed one measured upon the horizontal base ; con¬ 
sequently, if a plan be laid down by the hypothenusal lines, 
every part will be thrown out of its true situation ; so that the 
boundaries of a mountainous lordship would' appear distorted 
and unnatural; and the estate would scarcely be recognised by 
its own inhabitants. 

Surveyors, therefore, agree in their opinions concerning the 
necessity of reducing hypothenusa^ to horizontal lines, for the 
purpose of planning; but they differ with regard to the modes 
of finding the area; some contending that it should be com¬ 
puted according to the hypothenusal, and others according to 
the horizontal lines. 

The advocates for the horizontal measure assert, that no more 
corn, trees, &c. can grow upon the surface of a hill, than upon a 
space equal in area to its base, admitting both to be of the same 
quality; and that hilly ground, in general, is less productive 
than plains) and its cultivation attended with more expense. 
The advocates on the other hand state, that the surveyor has 
nothing to do* with the quality of the land ; and that it is his 
duty to retuvn the measurement of the surface, and leave the 
value to those whom it more nearly conceme. 

The horizontal measure, however, is now generally adopted, 
except for paring, reaping, &c. in whfeh cases the hypothenusal 
measure is very justly preferred. (See Deut. xxiv. 14, 15; and 
Prov. xxii. IG.) 
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MeUudu used by Practiced Surv^ors to reduce hypolJuinusal to 

horizontal Lines. • 

* 

METHOD I. 

When the hill is of a regular slope, take its altitude with a 
Theodolite, or with a Quadrant; then, by a trigonometrical 
canon, in which the hypothenuse may be counted 100 links, 
determine the number of links in the base. These deducted 
from 100, will shew the number of links by which each chain 
must be shortened, for the purpose of planning. 

^^ote ,—For the princii^cs of Trigonometry, the reader is referred to the 
works of .Simpson, Emerson, Vince, Horsley, Keith, Bonnycastle, and the 
Rev. W. Wright, on that sulijcct; and for the history, construction, and use 
of Logarithms, to Dr,^IIutton’s Mathematical Tables. 


EXAMPLE. 

Suppose the altitude of a hill to be 15', and the length of 
a line measured upon its sifrface, to be 2550 links; required 
the length of the line,, that must be used in planning. 


C 



In the right-angled triangle ABC, are given th^ hypothenuse 
A C = 25.50, and the angle B A C = l6“ IT/, to determine the 
base A B. Or A D = ido, and the angle B A D* = lC‘’ 15' 
to find A £. , 

As Radii^s *..... 10.00000 

Is to the hypoth. A U = 100 links . 2.00000 

So is the co-sine of the angle E A D = 16® 15' ... 9-9S22t) 
To A E == 96 links . L982^ 
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Hence it appears, that 4 links must b.e subtracted from each 
chain ; consequently, (2.5 X 4<4-2=)l02 links must be taken 
from A C ; hence, A B = 2448 links, the line required. 

Puoor.—As 1 ; 2.550 .96005 (the nat. co-sine of l6“ 15') 

; 2448.1275 links = A B. 


A Table for reducing hypolhenusal to horizontal Lines. 


Different 

Altitudes 

Links to be 
subtracted 
from each Chain 

Deg. 

Min. 

Links. 

of 

Hills. 




measured upon 
the Surface. 

25 

27 

51 

8 

10 

11 



28 

21 

12 

Deg. Min. 

Links. 

29 

30 
.31 

32 

42 

47 

13 

14 

ir> 

5 44 

■ 1 

8 6 

1 

32 

.'2 

16 

11 28 

2 

33 

54 

17 

14 4 

.3 

34 

5.5 

18 

l6 I(> 

I 

.3-? 

.54 

19 

IS 12 

n 

36 

.52 

20 

19 57 

6 

37 

49 

21 

21 .14 

7 

38 

44 

22 

23 4 

8 

'ID 

y.9 

23 

24 30 

9 

40 

32 

24 


Note ,—To construct the above Tabic, suppose the base A B, in the pre> 
ceding triangle, to be =: 99.5, and the hypothenuse A C = 100; then, by 
Trig, as lUO : 1 :: 99.5: .995, the nat. co-sine of the angle B A C = 5*^ 44' 
—In the s.'imc manner, the rest of the angles arc obtained, by dilfercnt opera¬ 
tions, accounting the base 99 in finding the second angle, 98 in finding the 
third, &c. 
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A Quadranlfor lakuig the AUiludc of Hills, SteepleB, Sfc. 



By those who do not wisxi to incur the expense’ of a Theo¬ 
dolite, a Quadrant may be made of about twelve inches radius, * 
by which the altitude of a hill, steeple, &c. may be taken to a 
tolerable degree of accuracy.. , 

The arc A B must be correctly divided into 90 equal parts 
or degrees^ and nupibered from right to left. Upon the radius 
A C, must be fixed two brass sights, a and b, through each of 
which must be made a very fine hole; and from the centre C 
must be suspended a plummet, by a thread of fine silk. 
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Note .—In taking the altitude of an object, the quadrant is commonly held 
in the hand ; but i|t is much better to fix it to a statf, which may be done by- 
means of a nail, {lassing through the quadrant and staff, the end of 

which must be screwed a small nut. 


To lake the Altitude of a HUl with the Quadrant.. 

i 

Upon the top of the hill fix an object, exactly as high as 
your eye will be frrm the ground, in taking the observation. 
At tlie bottom of the hill, fix the quadrant-staff perpendicularly 
to the horizon; which may be easily done by means of the 
plummet. Then with one eye at A, the other being closed, 
look through the sights, turning the quadrant until you per¬ 
ceive the object at D; so will the arc B G, cut off by the 
plumb-line C G, be the measure of the angle D C E, or the 
Ititude of the hill, in degrees, &c. 

Ab^c.—When you take the altitude of a hill by a l4eodolite, the obscr. 
vatinn must be referred to an object fixed upon the top of the hill, exactly as 
high as the telescope. 


To take the Altitude of a Steeple, ^ with the Quadrant. 

Screw the quadrant fast to its staff', so that the plummet may 
hang exactly at 4.5°, when the staff is perpendicular to the hori¬ 
zon. Then, move the staff backward or forward (always keep¬ 
ing it perpendicular) until you can see the top of the object 
through both the sights. Measure the distance between the 
bottom of the staff and that of the object, which being added to 
the height of your eye, will give tb? altitude required. 


METHOD n.' 

I 

As the foregoing method of reducing hypothenusal to hori¬ 
zontal lines, can only be applied, with accuracy, when'hills are of 
a r^lar slope; surveyors, in general, elevate the chain, as they 
ascend or descend a hill, in order to preserve the horizontal line. 
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EXAMPLE. 



Suppose the lines A B and B C, to represent the acclivity and 
declivity of an irregular hill; it is, required to measure them, 
and to preservc'the horizontal lines A C. 

From A, stretch the chain toward B, and suppose it to reach 
to a; the same extent, upon the base, will evidently reach from 
A to g ; and a perpendicular erected from g will intersect the 
line A B in d; hence the distance A d, upon the hypothenuse, 

will make one chain upon the base.At A, stick your offset- 

staff into the groun*d, perpendicularly to the horizon, and let 
your assistant hold the chain, suppose at the twenty-fifth link, 
close to the surface of the hill, as at b ; at the same time you 
must elevate the end of the chain to c, forming the horizontal 
line c b; then move forward to b, at which place fix your staff 
again, as before. Let your assistant hold the fiftieth link at p, 
while you elevate the twenty-fifth to n, forming the horizontal 
line n p. Again, fixing yogyr staff at p, elevate the fiftieth link 
to m, while your assistant holds the seventy-fifth at e. Lastly, 
put down the staff at e, and elevate the seventyLfiftJ) link to r, 
while the hundredth is h^ld by your assistant at There he 
must put down an §rrow ; and thus you mu#t proceed until you 
arrive at B, ^here you will liave obtained the horizpntd Hue 
AD.* 

In descending from B to C, let your assistant hold one end of 
the chain ^t B, while you elevate, suppose, the fiftieth link to n, 
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forming the horizontal line Bn; then fix .the staflT at a, perpen¬ 
dicularly to the horizon, and touching the chain at n. Next, 
let your assistant hold the fiftieth link at a, while you elevate 
the hundredth to m, and put down the staff at r, as before. In 
this manner, having arrived at C, you will have obtained the 
horizontal line D C, which being added to A D, will give the 
base or horizontal line A C, as required. 

tfote 1.—If you wish to obtain the hypothenusal, as well as the horizontal 
line, divide your iield.buofc into four columns, in one of which you must enter 
the number of links t)etwcen a and d, &c. which being added to the horizon¬ 
tal, will give the hypothenusal line. 

8__AVhen the ascent or descent of a hill is great, you will not be able to 
elevate more than 10 or 15 links of the chain at one time ; for, in such cases, 
if you attempt to elevate 20 or 30 links, you will And that the perpendiculars 
A c, b n, &c. will exceed your own height, before you can form the horizon¬ 
tal lines c b, n p, &c. (See the last Figure.) 

METHOD HI. 

Hypothenusal lines may likewise be expeditiously and cor¬ 
rectly reduced to horizontal ones, during the survey, by an 
instrument invented by Mr. Robert Kino, of Scarborough, 
lAnd-Surveyor, and called “ King's Quadrant.” 


THE DESCRIPTION AND USE OF KING’S SURVEYING 

QUADRANT. 

(See AdanCs Treatise on Mathematical Instruments, corrected 
by W. Jones, Mathematical Instrument-Maker, JJolboru, 
London,) ‘ ' 

DESCRIPTION. 

"The quadrant is fitted to a wooden square, which slides 
upon an offset-staff, and may be fixed at any height by means of 
a screw, which draws in the diagonal of the staff; thus em¬ 
bracing the four sides, and keeping the limb of the sl^uare per¬ 
pendicular to the staff. The staff should be pointed with iron, 
to prevent wear. When the staff is fixed in the ground, mi the 
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station-line, the square answers the purpose of a cross-staff*, and 
may, if desired, have sights fitted to it The quadrant is three 
inches radius, of brass, is furnished with a spirit-level, and is 
fastened to a, iirab of the square, by means of a scre\A 


When the several lines on the limb of thet]uadrant have their 
first division coincident with th^ir respective index-divisions, 
the axis of the level is parallel to the staiF, 


The first line next the edge of the quadrant, is numbered 
from right to left, and is divided into 100 parts, showing the 
number of links in the horizontal line, which are completed in 
100 links on the hypothenusal line, and in proportion fcr any 
smaller number. 


The second, or middlemost line, shows the number of links 
the chain is to be drawn forward, to render the hypothenusal 
measure the same as the horizontal. ’ 

The third or uppermost line, gives the perpendicular height, 
when the horizontal line is equal to 100.” 


• USE., 

Lay the staff ahmg the chain-line on the ground, so that 
the plane of the quadrant may be upright; then move the 
quadrant, till the bubble stands in the middle, and on the 
several lines you will have,—1. The horizontal length gone 
forward in that chain. 2. The links to be drawn forward to 
complete the horizontal chain. 3. The perpendicular height or 
descent made in going forward one horizontal chain. 

The first two lines are ol*> the utmost importancd in surveying 
land, which cannot possibly be planned with any degree of * 
accuracy without having the horizontal line; and tliis is not to 
be obtained by any instrument in use, wipiout^much loss of 
time to the 8urveyt>r. Whilst with this, he has only to lay his 
staff along tile ground, and set the quadrant till the bubble is 
in the middle of the space, which is very soon performed. And 
he saves by it more time in plotting his survey, than he can 
lose in the field; for as he completes the horizontal chain as he 

N 2 
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goes forwml, the offsets ai*e always in their right t}laces, and 
the field-book beii^g kept by horizontal measure, his lines are 
sure to close* 

If the superficial content, by the hypothenusal measure, 
be required for any particular purpose, he has that likewise, 
entering in the margin of his field-book the links drawn 
forward in each chain, having thus the hypothenusal and hori¬ 
zontal length of every line. 

The third line, which is the perpendicular height, may be 
used with success in finding the height of timber. Thus, 
measure with a tape of 100 feet, the surface of the ground from 
the root of the tree; and find, by the second line, how much the 
tape is to be drawn forward to complete the distance of 100 
horizontal feet; and the line of perpendiculars shows how 
many ieet the foot of the tree is above or below the place where 
the 100 feet distance is completed.—Then, inverting the 
quadrant by means of sights fixed on the staff, place the staff 
in such a position, as to point to that part of the tree whose 
height you want; and sliding die quadrant till the bubble stands 
level, you will have on the line of perpendiculars on the qua¬ 
drant, the height of that pai$ of the tree above the level of the 
place where you are; to which add or subtract the pef'pen- 
dicular height of the place from die foot of the tree, and you 
obtain the height required.” 

f'ofe 1.—If the real utility of ftir. King's Surveying Qufidrant was better 
known among Land-Surveyors, it would be in mtee estimation; and would 
save them a great deni of trouble in measuring hilly ground. It may be had 
of Mr. W. Jones, price II, 18r. 

2—For the rikeof those who may thinlf Mr. King’s Quadrant loo expen¬ 
sive, 1 have invented one of a chea|XT kind, which answers the same pur])ose 
in surveying, as Mr. King’s, and may be used with equal facility. Any cum- 
npn mechanic will be able to make the wood-work; and after the lines arc 
dfrawn utain the plhte, an engraver will cut^them for about five shillings, 
fbe whole expense of one which the Author had ma^'e for his own use, live 
iiVrhes radius, together with the oi&ct-slalT belonging to it, alnoiutted to about 
tw'^lve shillings. 
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The Jblhming Tabky by which the Quadrant may be condrucied, 
shotvs the Number of Links to be drawn forward upon the Sur¬ 
faces of Hills qf different AUiludeSy to complete the horizontal 
Chain, 


"Deg. 

Min. 

Lks. 

Deg. 

Min. 

Lks. 

Deg. 

f - 

Min. 

Lks. 

5 

43 


41 

44 

34 

53 

28 

68 

8 

4 

1 

42 

12 

35 

53 

43 

69 

11 

22 

2 

42 

40 

36 

53 

58 

70 

13 

52 

3 

43 

7 

37 

54 

13 

71 

15 

57 

4 

43 

34 

38 

54 

27 

72 

17 

45 

5 

43 

59 

39 

54 

41 

73 

19 

22 

6 

44 

25 

40 

54 

55 

74 

20 

50 

7 

44 

50 

41 

55 

9 

75 

22 

12 

8 

45 

14 

42 

55 

23 

76 

23 

27 

9 

45 

38 

43 

55 

36 

77 

24 

37 

10 

46 

1 

44 

55 

49 

78 

25 

43 

11 

46 

24 

45 

56 

2 

79 

26 

46 

12 

46 

46 

46 

56 

15 

80 

27 

45 

13 

47 

8 

47 

56 

28 

81 

28 

42 

14 

47 

SO 

48 

56 

40 

82 

29 

35 

15 

47 

51 

49 

56 

53 

83 

SO 

27 

16 

48 

11 

50 

57 

5 

84 

31 

16 

17 

48 

32 

51 

57 

17 

85 

32 

4 

18 

48 

52 

52 

57 

29 

86 

32 

49 

19 

49 

11 

^ 53 

57 

40 

87 

33 

S3 

20 

49 

30 

54 

57 

52 

88 

34 

16 

21 

49 

49 

55 

58 

3 

89 

34 

57 

22 

50 

8 

56 

58 

15 

90 

35 

37 

23 

50 

26 

57 

53 

26 

91 

36 

15 

24 

50 

44 

58 

58 

37 

92 

36 

52 

25 

51 

2 

59 

58 

48 

93 

37 

28 

26 

51 

19 

60 

58 

58 

94 

38 

3 

27 

51 

36 

61 

59 

9 

95 

38 

38 

28 

51 

53 

62 

59 

19 

96 

39 

11 

29 

52 

9 

63 

59 

30 

97 

39 

43 

30 

52 

26 

64 

59 

40 

^8 

40 

14 

31 

52 

42 

65 

59 

50 

99 

40 

45 

32 

52 

58 

66 

60 

0 

100 

1 «. 

15 

33 

53 

13 

67 



j 
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LAND-SURVEYING. 


The Consii uctioH the preceding Table. 


C 



In the right-angled triangle A B C, suppose the base A B to 
be 100, and the hypothenuse A C 100.5; then by Trig, 
as 100.5 : 1 :: 100 : .99^02, the nat. co-sine of the angle 
B A C = 5® 43'.—In the same manner, the rest of the angles 
are obtained, by different operations, accounting the hypothenuse 
101 in finding the second angle, 102 in finding the third, &c.— 
Now, from the preceding Table, it evidently appears, that 
if an Instrument be constructed to take the altitude of a hill at 
eveiy chain, if necessary, and a line traced upon the instrument, 
be so divided as to exhibit the number of links which the chain 
must be drawn forward, upon the surface of the hill^ to com¬ 
plete the horizontal chain, according to the Table; it may 
be used with great advantage in surveying hilly ground. 


The method of constructing the Quadrant, ^c. 

Procure a piece of soft sheet-brass, and upon it draw the 
lines A B and A C perpendicular to each other; and with a 
radius of five inches describe the quadrant B C. 

Next, drai^ the lines D £ and D F perpendicular to each 
other; and with four inches in your compasses for the first 
sweep, describe the double arc E F, which divide correctly 
into 90 equal parts or degrees. At a p.oper distance, likewise, 
from the arc £ F describe the double arc G II, and the double 
arc m n. Of these, the latter must be cut through the brass by 
a file. 

You must aEu procure a small glass tube, nearly filled with 
spirit, (generally called ‘ a spirit-level,’) and a piece of sheet- 
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brass K L, in length equal to A and in breadth rather 
exceeding the diameter of the tube; vhich call ‘‘the 
Index.” 

Then procure another piece of sheet-brass in the form of a 
semi'Cyltnder N P, large eno'.igh to admit the tube; and in it 
make the aperture b c d, in order to see thc^bubble. 

Its edges solder to the index so that the centre c may be 
exactly in the middle point between r and a ; r a rather exceed¬ 
ing D E; and a u being exactly equal to D ra. The end N 
, must also be closed up, by soldering a piece of brass upon it; 
and the end P left open, in order to admit the tube. 

Next make a wooden quadrant, exactly the size of A B C, and 
in it a groove corresponding with the aperture m n, and large 
enough to admit a small screw-nail, with a square head and 
neck, so as to run, but not to turn round in the groove m n. 

Then fix the plate A B C to the wooden quadrant, by the 
countersunk !v:rewi^ 1, 2, 3, 4, 5; taking care first to insert the 
screw-nail above-mentioned, into the aperture m n, at a small 
hole made for that purpose at n. 

Next, let the index K L be fixed upon the face of the qua¬ 
drant, by a screw-nail passing through it at a, which must enter 
the quadrant exactly at the centi« D. The nail in the aperture 
m n must likewise'* pass through the hole at u, and upon the 
end of this nail must be screwed a small nut, by which the end 
K of the index may be made fast at any altitude. 

Now, to divide the arc G H, move the end K of the index 
toward C, until the line or edge r e, which must be exactly in 
the centre of the index, cuts the arc E F at 8® 4', as per Table; 
and upon the arc G H, mark the first division. In the same 
manner, move the index until it cuts off 11® 22', and there mark 
the second ; continuing these operations, until you have made^ 
as many divisions as are necessary.—The divisions.marked upon 
the arcs E F and G If, must then be properly ,cut and figured 
by an engraver. , * 

Next procure a wooden cross,* R T S W, the three limbs of 
which-must each’be in length equal to A B or A C; and must 
form with each other three right angles, R S T, T S W, and 
W S R., 
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This cross must be made to slide upon an pifseUstafF by means 
of a square or rectangular aperture through the limb R S; and 
it' a screw be fixed in the side of the limb at n, the cross may 
be fastened to the staff at any convenient height, by turning 
the screw against the side of the staff. As it will be somewhat 
difficult, however, ou account of the limb R S being hollow, to 
make a joint at S sufficiently strong to keep the limbs at right 
angles with each otlier, they may be supported by means of the 
brackets, a b, c d, and e f. The quadrant ABC must then 
be fixed upon the square R S T, by means of two screws pass¬ 
ing through the bracket a b, and one through the bracket m, so 
that the outside of the limb S R may coincide with A B, and 
the outside of the limb S T with A C. 

To fix the tube or spirit-level correctly in the semi-cylinder 
N P, screw the index fast at no altitude, and place tlie edge 
A B of the quadrant upon a level table, which you may do by 
laying the tube upon it, and varying the position of the tabic 
until the bubble stands in the centre of the tube; then put the 
tube into the semi-cylinder N P, and fix it in such a manner 
that the bubble may be seen at c; after which, close up the 
end P with brass or putty. 


iWf.—If the qnadrunt be made the same hize as tliat in Plate II, instead of 
five inches radius, as liefore directed, it will save muc^ tiouhle in dividing; 
as the engraver may then follow the divisions given in the I’latc ; and the con¬ 
struction of this useful instrument will thus become very simple. 


7 he Me/hotl proving ihc Qitadranl, 


C 
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Let A C represent a strong plank, placed with one end against 
the perpendicular wall B C, and the other upod the horizontal 
plane A B. Lay an offset-stiff, suppose of 12 links, upon A C, 
with one end at A and the other at m; then elevate ^le lower ^ 
end, so that the staff a ii may be parallel to A B. Measure the 
distance m n, which suppose to be 10.5 incHes; then say, as 
12 links is to 10.5 inches, so is lOC^ links to 87«5 inches, or 11 
links. 

Next, lay the edge A B of the quadrant upon the plank A C, 
and elevate the end K of the index, until the bubble stands at 
c; and if the index cut off 11 links, or nearly so, upon the arc 
G H, the quadrant is correct. 


The Method of using the Quadrant. 

% 

Lay the staff, with the quadrant fixed to it, along the chain¬ 
line, so that the edge A B of the quadrant may come in contact 
with the ground; then elevate the end K of the index, until 
the bubble stands at C; and you will have the altitude of tlie 
hill upon the arc E F, and* the nixnber of links to be drawn 
forward to complete; the horizontal chain, upon the arc G H. 
If you fix the bottom of the staff into the ground, upon the 
chain-line, the limbs S T and S W will serve as a cross, by 
which perpendiculars may be erected. 

AVe 1.—In using the quadrant, care should be taken to place it upon the 
even part of the surface of the hill. 

2 —In measuring and reducing a line upon a hill, if it happen that the end 
of the chain reaches exactly to the station, at the end of the line, you must 
then deduct from the chain instead of draw'ing it forward. Vor example; if 
you And that the chain ought to be drawn forward 6 links, you must set down 

94 instead of 100 links. Or, if the fiftieth link reach fb the station, you must 

» 

enter 47, instead of 50 links, &c. , 

a 

3.—If you dcicrniinc, by elevating the chain, and also by the Quadraiit, 
the number of links to be drawn forward upon the surface of a liill, in order 
to complete khc horizontal chain, >ou will seldom find them precisely the 
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same because it is almost impossible to prevent the chain from forming a 
curve line, or to keep the staff jierpcndicular to the horizon. In every case, 
however, the conclusions of an instrument, constructed upon noathcmatical 
principles, are to be preferred. 


Methods for f tiding the hypothemisal Measure Hilly Ground, 

This is by far the most difficult part of surveying; and, 
though we may approach toward, we can seldom obtain the 
true area of hills; because their surfaces are generally so irre¬ 
gular, that it is almost impossible to divide them into proper 

figUR'iS.— 

If the land to be surveyed, lie in the form of a square, rect¬ 
angle, trapezoid, trapezium, or triangle, against the side of a 
hill of a regular slope, take the dimensions and find the area in 
the same manner as if the figure lay upon a plane. But should 
it be required to find the area of a field (suppose in the form of 
a trapezium) in which there is a hill so situated as to affiect the 
diagonal only ; if the sides and diagonal be measured, and the 
figure laid down according to those dimensions, the perpendi¬ 
culars will obviously measure less than they would have done, 
had the diagonal been reduced to a horizontal line; consequently, 
we cannot obtain the hypothenusal measure of such a field, by 
the common method of measuring trapeziums, or triangles. 

In such cases, it is perhaps best, first, to measure the hill only. 
For this purpose, surround its base by station-staves, dividing 
it into an irregular polygon, each side of which must be mea¬ 
sured. Then fix upon a convenient place, near the top of the 
hill, for a station ; and between it and each station at the bot¬ 
tom, measure a line. Thus will the whole surface be divided 
into triangles, the areas of which must be found by laying down 
each triangle Separately. Or, from the tliree sides, you may 
find the areaaof each triangle, as already directed. 

Next, measure the remainder of the field,«by dividing it into 
proper figures. Collect all the areas together, and their sum 
will be the arett, required. 

When the land to be surveyed, ascends a hill on one side, 
occupies a plane upon the top, and descends on the .other side ; 
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you must divide it into such figures as will enable you to ap¬ 
proach as nearly as possible to the true area.-— * 

The foregoing directions may, perhaps, be found useful to 
a learner; but, in practice, much w'ill always depend^upon the 
Surveyor; he ought, therefore, to be very careful, whatever be 
the shape or size of the hill, to divide it into &uch squares, rect¬ 
angles, trapezoids, trapeziums, or triangles, as are most likely 
to give him the hypothenusal measure. 

Nate 1.—In surveying a triahgiilar field, of which* one side passes over a 
hill, the other two being upon the horizontal plane of the base; it will be ne¬ 
cessary to divide it into two triangles, by measuring a line from some part of 
the fence passing over the hill, to the opposite angle. Thus will two s^es of 
each triangle be affected by the hill, the areas of which, found separately, will 
give the hypothenusal measure of the field. 

2 .—After making some experiments, and considering the subject very 
maturely, the Author is of opinion that the most correct method of finding 
the surfaces of hills in general, is to take the dimensions in such a manner 
that the areas of the different figures into which the hills arc divided, may 
l)C found from the lines measured in the field, without having recourse either 
to the scale or plan. Hence, if the figures be rectangles, their lengths and 
breadths must be measured in the field } and if they be triangles, trapeziums, 
or trapezoids, their bases and pcrj»endicu1ars must be measured in the field. 

Several very experienced Lind-Siirveyors with whom the Author is ac-. 
quainted, perfectly agree h ith him on this subject. 

examples. 

1. The length (or hypothenusal line) of a rectangular field, 
lying upon the side of a hill of regular ascent, is found to be 
poo links, its breadth, SOO links, and the altitude of the hill 
28® 21'; required the hypothenusal measure, and tlie length 
of the line that must be used in planning: 

900 

^00 

• ^20000 

4 

"'soooO' 

40 

_ A 

:12.000o 6 Area 7a. Or. 32 p. 
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Now, by the Table, page 174, we find tliat 12 links must 
be deducted frofh each chain; hence 9 x 12 =: 108, which 
being taken from 900 , leaves 792 links, the length of the line 
required ^ 

wc multiply 793 by 600, we find the product 633600 square 
links, equal to 6a. 1b. 14f. the horizontal measure, which is less than the 
hypothenusal by 3 r. ISr. 

2. Let A B C D represent a field in the form of a trapezium, 
lying upon the side of a hill of an irregular ascent, the sides 
A B and B C being upon the horizontal plane of the base; re< 
qtiired the horizontal and hypothenusal measures, from the 
following notes. 
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t) 
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12 
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11 
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10 
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11 
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10 
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8 
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6 
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B, 
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78 

DA 

6 
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7 

800 

9 

700 

8 

6’00 

7 
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9 

400 

10 

300 

1*1 

2(\0 

11 

100 


R. off D. 
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C D 

r, 

1041. 

10 
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11 

900 

12 

800 

11 

700 

9 

()00 

10 

500 

8 

400 

7 

300 

6 

200 
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100 


K. off C. 
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800 

R. off B. 


A B 


700 

at 

A. 
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The Operation of finding the horizontal Measure, 

t 

First, 700 4- 1^54. -f- 990 = 2844, the sum of the three 
sides, which being divided b} 2, gives 1422.—-From this num¬ 
ber, deduct severally each side, and we obtain 723, 268, and 
432, for the three refnainders. Then, by multiplying the half 
sum and the three remainders continually together, and ex¬ 
tracting the square root of the product, we obtain 344768 
squa];§ links, the horizontal measure of the triangle A B D. 

In a similar manner, we find the horizontal measure of the 
triangle B C D = 405559 square links; which, added to 
344768, gives 750327 square links, equal to 7a. 2r. the hori¬ 
zontal measure of the trapezium A B C D. 


The Operation of finding the hypothenusal Measure. 

First, 1154 -f- = 1264, the hypothenusal line B D; 

and 990 4* 78 =. IO68, the hypothenusal line D A. Then, 
700 1264 -f 1068 = 3032, the sum of the three sides, 

which being divided by 2, gives 1516. From this number, 
deduct severally each side, and we obtain 816, 252, and 448, 
for the three remainders. Then, proceeding as before, we ob¬ 
tain 373709 square links, the hypothenusal measure of the 
triangle A B D.— 

In a similar manner we find the hypothenusal measure of 
the triangle B C D = 437917 square links, making jointly 
821626 square hnks, equal to 8a. Ob. 34p. the hypothenusal 
measure of the trapezium A B C D, which exceeds the hori¬ 
zontal measure by 2n. 34 p. 

N^ote 1 .—If you lay down the trapezium by the horizontal am. hypothenusal 
lines respectively, and measure the })crpendicu1ars by the scale, you will find 
the areas the same as those rcsullini^ from the foregoing operations. 
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i .—From these examples, it appears that the dilFercnce between the hori< 
zontal and hypothcnusal measures of hilly fields, is often' very considerable, 
and is deserving of particuiar notice. For instance; suppose the field, in the 
last example, to have been sown with wheat, and the owner to have sold the 
crop at the rate of 12/. per acre • the reapers have a claim upoai the buyer . 
for the hypothcnusal measure; but if he makes his payment to the seller, by 
the same admeasurement, he will received/. 11*. more than his due. 

Fractical Surveyors, however, in general^ (as before obscrve<l,) return the 
horizontal measure, in surveying estates; whence few farmers, comparatively 
s{)eaking, arc charged for more ; and ought not, therefore, when they sell a 
crop of corn, &c. to expect pay for the hypothcnusal Oneasurc. 


REMARK. 

Since the publication of the first edition of this Work, the 
Author has consulted several eminent Land-Surveyors, and also 
Commissioners for Inclosures, in very extensive practice, in the 
West-Riding of Yorkshire, and in Cumberland, and Westmore¬ 
land, places noted for their hills; and they, without one ex¬ 
ception, inform him that the horizontal measure of hilly ground 
is always returned, both by them, hnd by every practical Sur¬ 
veyor with whom they are acquainted. 

Some late writers on Surveying contend very strenuously 
for the hypothcnusal measure of hills; but the Author and his 
friends have no hesitation in saying, that those writers are 
very deficient in practical knowledge. 

If we consider the earth as a perfect sphere whose diameter 
is 7957 miles, it is not necessary to take its curveture into con¬ 
sideration in surveying single Fields, Farms, or Lordships; for 
it is evident that the quantity of land even in the County of 
York, would form such a small spherical segment, t}iat its con¬ 
vex surface would exceed^ the area of its base exirejnely little. 

But we know th|it the hills upon the earth's surface are pro¬ 
tuberances, ^d the valleys are cavities, both of which tend very 
materially to destroy the globosity of the earth ; consequently 
it is evident that if the surfaces of all the mountains, hills, val¬ 
leys, plaiQS, oceans, seas, rivers, lakes, &c. &c. were measured 
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separately, and then added together, the aggregate sum would 
greatly exceed the convex surface of the earth, measured as a 
perfect sphere ; hence the absurdity of the arguments of those 
writers who contend that all hills, however irregular, should 
be considered as bearing some similitude to a spherical segment, 
or to a hemispherp of the earth. 

Now’, as all hills are more or less irregular, the Author must 
confess that he is completely at a loss how to consider any hill 
as resembling the segment of a sphere ; much less Snow’don 
and Plinlimmon, in Wales ; the Peak, in Derbyshire; Whernside 
• and Ingleborough, in Yorkshire; Helvellyn and Skiddaw, in 
Cumberland; the Cheviot Hills, in Northumberland; and the 
Granipian Hills, and Ben Nevis, in Scotland; to say nothing 
of the Pyrenees, the Alps, the Apennines, the Carpathian, the 
Koelen, and the Uralian Mountains, in Europe ; and the still 
higher mountains of Asia, Africa, and America. 

But let us consider the subject on a less extensive scale; and 
we shall still find that the advocates for the horizontal measure 
have the advantage, both with regard to practicability, expe> 
dition, accuracy, and justice. 

It may be seen by inspecting the figure on page 177, that it 
requires no more posts, fixeci at a irertain horizontal distance 
from each other, to extend over the surface of a hill, than would 
be required for the horizontal plane of its base, if the hill were 
actually removed. It is also well known that no more trees, 
corn, &c. will grow upon the surface of a hill, than upon a 
plane equal in area to its base; because the natural direction of 
all vegetation is perpendicular to the horizon; hence the in- 
Jttstice done to the occupier, by returning the hypothenusal 
measure of hills. 

Again, if the area of a field containing hills and valleys, 
either natural of. artificial, be found from lines measured on the 
surfiice, and the field be sold by this measurement, and it be 
aflerwards levelled Ijiy filling up the valleys with the hills ; it is 
evident that the buyer will not have the quantity of land for 
which he paid, if the field be re>measurcd ; .hence die injustice 
of selling ground by the hypothenusal measure. 

Lastly, it is evident that no more houses can be built upon 
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a hill, than iVhat could, be built upon its base, if the hill itself 
Were removed; because the viralls of all houses are perpendicular 
to the horizon, and their eaves parallel to it; hence the buyer 
of building ground situated on a hill, forming an incliied plane, , 
will be completely tlefmuded^ if the ground be sold by the 
hypothenusal measure. * 

The same observations are equidly just in all cases, relating 
to the measurement of hills, except for labour performed by the 
acre, which should always be calculated fjrom lines measured 
upon its surface; because the spade, plough, sithe, or sickle, 
must inevitably pass over the whole hypothenusal area. 

It may fairly be presumed that those writers who conten/1 for 
the hypothenusal measure of hills universally, have never taken 
an actual survey of a mountainous district, where almost every 
line is aHected by a hill, or they would have discovered the im¬ 
practicability of the method which they recommend. 

It is allowed* by every one that the horizontal lines must be 
used, in order to produce a correct plan of a mountainous estate ; 
but when .a plan by the horizontal lines, and the area by the 
hypothenusal lines are wanted, it is evident the Surveyor must 
not only have two sets of lines, but also two different plans laid 
down from those lines. ‘ 

One of those plans being laid down from the horizontal lines 
will exhibit the buildings, fields, rivers, &c. &c. in their natural 
situations; and the other being laid down by the hypothenusal 
lines, will shew the surfaces of the hills extendixl on a plane : 
hence their hypothenusal areas may be found. 

Either this method must be followed, or the Surveyor must 
first take the horizontal lines for planning; and afterwards 
measure such lines on the surface of the ground,^ as will give 
him the hypothenusal area of the hills. 

Every pr^essiottal Surveyor will readily perCCiv^, that both 
these methods must be fiery liable to errors, without any pos¬ 
sibility of detecting them ; for neither in planning from hypothe¬ 
nusal lines, v^r in finding the area from dimensions taken in the 
field, cai/*we have tihe least proof of the accuracy of the work. 

And, if to these objections, we add the difficulties which will 
present themselves in taking the angle of elevation or depression 

o 
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of every hill, with a theodolite; the impossibility of doing this 
correctly, when a hill varies frequently in its inclination ; the 
time that must necessarily be consumed in measuring two sets 
. of lines; <drawing two plans, &c. &c.; together with the inac¬ 
curacies which must arise from such a multiplicity of operations, 
devoid of proofs; it will manifestly appear that surveying, on 
these principles, is a theoretical dream, a ktbyrinth of perplexi¬ 
ties, and a system of absurdities. 
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THE METHOD OF SURVEYING AND PLANNING 
LARGE ESTATES, OR LORDSHIPS, 

VARious methods are adopted by different Surveyors, in taking 
the dimensions of large estates, or lordships; I shall, however, 
describe only four, which I conceive to be more accurate and 
practical than any other with which I am acquainted. 

METHOD I. 

f 

Having made yourself acquainted with the form of the estate, 
either by actual examination, or by the assistance of a previous 
plan, select two suitable places, at the greatest convenient 
distance from each other, as grand stations; and measure a prin« 
cipal base, or what is generally called a “ main-line,” from one 
to the other, noting every hedge, brook, or other remarkable 
object, as you cross or pass it ; taking offsets likewise to the 
bends or corners of the hedges that are near you. 

Next, fix upon some other suitable place, towards*the outside 
of the estate, as a third grand station ; to which, from each 
extremity of the diagonal or main-line, or from two convenient 
points in it, lines must also be run. 

These three lines being laid down, will form one large trian¬ 
gle ; and in a^milar manner, if necessary, on the other side of 
the diagOifAl or main-line, a second triangle may be formed. 

The survey must then be completed by forming smaller trian¬ 
gles, on tho sides of the former; and measuring such lines as 
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will enable you* to obtain the fences of each enclosure, the 
boundaries of rivers, roads, lakes, &;c. &c.; and prove the 
whole work. 

Note 1,—-If the estate be of a triangular form, three lines must 1% run, in 

r| 

the most convenient manner, so as to form the largest triangle possible; after 
which, other lines must be measured, offsets taken, &c. &c.; so that all the 
fences may be obtained, and the survey completed, as in Plate VIII. 

t 

2. —When an estate is divided into two triangles, it is generally liest to 
finish one of them before you measure any of the internal lines of the other, 
as in Plate III. Sometimes, however, it is more eonvenient and expedirious 
to rut. some lines in the second triangle before you have finished the first, as 
in Plate X. 

3. —Estates similar to those in Plates III. and VIII., are very easy to sur¬ 
vey, as they contain no impediments; but it is otherwise with estates like that 
in Plate X., w'hcre the winding.^ of rivers, roads, and fences, make it neces¬ 
sary to run a great number of lines iii order to obtain a correct plan of the 
whole estate, and the true area of every part. 

4k— In extensive surveys, where two measurers are employed, it is liest ti> 
consider the estate as divided into two distinct parts by the diagonal or main¬ 
line. Kach Surveyor may then take a [lart, and make use of the diagonal as 
his base-line ; and measure such other lines as arc necessary to complete that 
part of the survey which he undertakes. By this means the lines of one Sur¬ 
veyor do not become entangled witli those of the other; and the work is more 
expeditiously and more correctly performed, than if both the Surveyors were 
employed on the same side of the main-line. 

5 .—It is sometimes advisable to divide a very large estate in the following 
manner: Measure a line across the estate as near to the middle as convenient; 
and at right angles to this line, or nearly at right angles, measure another line, 
through the middle of the estate. Thc.se two lines being tied together hy a 
connecting line measured from one to the other, will divide the estate into 

C 

four parts, alt of which may be measured separately hy dividing them into 
triangles as liefot'C directed ; and taking such dimensions as are necessary to 
complete the survey. This inctliod is a very good one where three or four 
Surveyors are employed ia measuring a large lordidiip, of even where one 
Surveyor only is employed ; for the first two lines Liing cqnsid^T^ as out- 
boundaries, the estate may be measured in four separate ]iarts; and yet the 
whole will be so well connected by those line.s, that it will be os cosy to plan 
as a small survey. 
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6. —The method of surveying estates by dividing them into triangles, is 
excmpIiCcd and illustrated by Plates III. VIII. and X., t\ie last two of which 
are actual surveys. The field-notes belonging to them are given in an en¬ 
graven Field-Book; and Plates IX. and XI. are the finished plans. 

• ■> 

7. —-No notes arc given to Plate III. as they would have occupied too many 
{lagcs of copperplate; but the directions of all the lines may be easily ascer¬ 
tained by the following particulars: The Jirst, or main-line, leads from -4- 1 
to + 8; the second line from + 8 to + 10 ; and the third from + JO to + 
1 ; which three lines form the first large triangle. The fourth line extends 
from + 2 to + IS; and the fifth from + 15 to + 8; which two lines and 
part of the main-line form the second large triangle. The sixth line leads 
from + 9 to + 11 ; the seventh from + 20 to + 6; the eighth from + 7 
to + 22 j the ninth from + 21 to -f +; the tenth from -1- 2-1- to If; and 
the eleventh from + 12 to + 23; which complete the survey of the first 
triangle. The twelfth line extends from + 5 to + 17; the tlurtcenth from 
■f 25 to the main-line, southward of + 3 ; the fourteenth from -f 1 to + 14; 
the fifteenth from -4- 11 to + 26 ; the sixteenth from + 27 to -4- 16 ; the 
seventeenth from + 18 to 4- 28 ; and the eighteentJi from + 28 to + 19; 
which finisli the whole survey. 

8. —The content of the estate may be found in the following manner: 
Measure the lines upon the plan, and take the necessary oirsels, by a scale of 
8 chains to an irtch; and enter the dimensions in a Field-Book. From the 
dimensions thus obtained, draw a plan by u scale of 2 chains to an inch ; then 
straighten the fences as directed in Part IV. or Part V.; and measure diagonals, 
perpendiculars, &c. from which compute the content of each field. The 
diagonals, periwndiculars, and contents may be entered in a Book of Castings, 
similar to those belonging to Plates V'lll. and X. j sind if you should not have 
a scale of S chains to an inch, any other scale will do just the same for 
practice. 

9. _Taking the dimensions, &,c. as directed in the ho-t note, will be found 

of infinite service to the learner ; as it will tend to make him very cNpcrt in 
entering the ficld-notcs, laying down the lines, and casting the contents, 
which arc no small acquisitions towards becoming a complete Land-Sur¬ 
veyor. 

* ^ 

10. _At the particular request of several eminent Land-Surveyors, who 

very much apj^i^c of this Work, 1 have iltered the method of entering the 
notes in &e engraven l^icld-Book. In the first edition, the notes wcic en¬ 
tered from the right towards the left; in this edition they are entered from the 
left towards tlie right. Both methods arc practiseti by dillbrent Surveyors; 
but it appears that tlic latter method is gaining ground. 

o 3 
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■ i;^ ..;- Jgp p!ig SurvC|r<M« represent the crossings- of fences by lines drawn 
uross the right and left-hand columns of the Field-Book; and others by 
lines crossing the middle column. The Author prefers the latter method; 
^ but every S^rv^or will, of course, fellow that of which he most approves. 

13.—Many Surveyors enter their notes in a book about four inches and 
a half in breadth, and fourteen or fifteen in length, when open; and others 
prefer a book about eight or nine inches long, and seven or eight inches 
broiid when open. (See the description of the Field-Book, Part II.; and also 
the engraven Ficld-Book<belongiiig to Plates Vlll. X. and XII.) 


METHOD II. 

Measure a main-line as nearly to one of the out-boun¬ 
daries of the estate, as the curves in the hedges will permit; 
noting the crossings of fences, and taking offsets as before 
directed. 

At a convenient distance, measure another a main-line parallel 
or nearly parallel to the 6rst line, so that »a number of fences 
running in that direction may be obtained; and from any two 
stations in the first line, measure lines to some station in the 
second main-line, thus forming a triangle; so will a station in 
the second main-line become determined or fixed. 

From the first piain-line to the second, or from the second to 
the first, measure lines in order to obtain all the fences which 
run in that direction. The remainder of the fences of the en¬ 
closures contained between the first and second main-lines 
being obtained, by running lines in the most convenient man¬ 
ner, you will have completed the dimensions of a portion of the 
estate, which may then be laid down. 

Parallel or nearly parallel to the second main-line, and at a 
proper distance from it, measure a third; anJ proceed ^ith the 
internal lines as before, and you will obtain the dimensions of 
another portion of the estate, which may also be laid down. 

f 

Carry on Uie survey in a similar manner, until you finish it. 
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Note 1.—This method js illustrated by Plate IV. wi^ich displays the chain- 
lines and stations used in taking the survey. The field-notes are not |^ven > 
but the following particulars exhibit the directions of all the lines: The first 
main-line leads from + 1 to + 61 the second from + 6 to + 7; and the 
third line, or second main-line, from -f 7 to -1- 16. The fourth line extetids 
frtMn -J- 16 to -I- 1; the fifth or tic-line from + 16 to -|- f; the sixth from 
4- 2 to + 14 j the seventh from 17 to -I-18 ; the eighth from -1-12, through 
+ 18, to 4- 3 • the ninth from 4- 4 to ^ 10 ; and the tenth line leads from 
4- 8 to 4- 6 ; thus all the fences between the first and second main-lines ore 
obtained. 

The eleventh line, or third main-line leads from 4- 19 to 4- 29 • the twelfth 
from 4- 29 to 4- 16 ; the thirteenth from 4- 29 to 4- 15 ; the fourteenth from 
4* 15 to 4- 28 ; the fifteenth from 4- 26 to 4- 13 ; the sixteenth from 4- 12 to 
4- 25; the seventeenth from 4 23 to 4 11 ; the eighteenth from ‘4 30 to 
4 31 ; the nineteenth from 4 9, through 4 31, to 4 22 ; and the twentieth 
from 4 7 to 4 19, which complete the survey 1x;tween the second and third 
main-lines. 

The twenty-first line, or fourth main-line, extends from 4 32 to 4 40 j the 
ti\ euty-scroiid ftom 4 40 to 4 29 ; the twenty-third from 4 40 to 4 28 ; the 
twenty-fourth from 4 28 to 4 38; the twenty-fifth from 4 37 to 4 27 ; the 
twenty-sixth from 4 34 to 4 36 ; the twenty-seventh from 4 35 to 4 23 i the 
twenty-eighth from 4 3-1 to 4 21 ; the twenty-ninth from 4 20 to 4 23 j the 
thirtieth from 4 32 to 4 19, which finish the whole estate. 

2. —In order to practise th^ learner, a Field-Book may be fonned, and the 

content of the estate found in the sftme manner as directed in Note 8, 
Method I. X 

3. —Some writers on Surveying instruct their pupils to measure main-lines 
through the estate to be surveyed ; and upon these, by the help of a cross, to 
erect perpendiculars to the opposite angles, and curved fences; and upon 
ihcsc per|a:ndiculars, again, if necessary, to erect other ix:r[‘)endiculars ; thus 
dividing the whole estate into right-angled triangles and trapezoids. 

The method here described is extremely tedious, as many of the perpen¬ 
diculars will be 12 or 15 chains in length, when the fields are large; and 
where the fences arc much curved, it liccumes almost impracticable, in con- 
sctpicnce of the great niinibci' of oilsets or perpendiculars that must be taken, 
in order to obtain a correct plan of the estate. 

Besides, when the fence to which perpendiculars must bc^ erected, is at a 
considerable distance froin^die base-line, it will be necessary for an assistant 
to walk along, by tlje fence, in order to point out to the Surveyor, the angles 
and curves to«vhich olTscts ought to be taken: and if there be a crooked fence 
on caefc side of the base-line, two extra helpers will be necessary, if the Sur¬ 
veyor intends to perform his work with expedition. Hence we see that this, 
process of measuring, not only subjects the Surveyor to a great deal of extra 
trouble,'but also to a very con'.iderable, unnecessary cxtxmsc. 

o 4 
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This methpd 1 hav^ never fallowed in measuring estates ; neither have I 
ever seen it followed by any experienced Surveyor. On the contrary, all witlji 
whom I am acquainted, consider it quite preposteroua. 

METHOD III. 

An estate of four titles may frequently be conveniently sur¬ 
veyed as follows: Measure fot'r lines in such a manner that 
offsets or insets may be taken to the four out-boundaries of the 
estate; and tie the first and fourth lines together by a diagonal 
or tie-line measured from one to the other, at the distance of 
five, six, or more chains from the angular point, according to 
extent pf the survey ; thus you will be enabled to lay down the 
first four lines, and also the out-boundaries of the estate. 

Next proceed to obtain the internal fences, by measuring lines 
• in the most convenient manner; some of which must be run 
from the first to the third, or from the second to the fourth line, 
or in some other proper direction, so that they'may become 
proofs and fast-lines, into which other lines may be run with 
propriety. 

In thus proceeding, it is evident that a great deal will always 
depend upon the dexterity and ingenuity of the Surveyor, as 
no directions can be given that will suit every particular case to 
be met with in practice. 

Ao<c.—This melhod of surveying an cstaU;, is vxcniplilk-d hy Plate XII. 
the fifcld-notcs of which are contained in the engraven Ficld'Houk, given with 
this Work. It is also illustrated in my jVlcnsuration, by Plate 111. which js 
the plan of an estate lying in the Township of Karnley, in the Parish of Lcccls. 
With this plan there is likewise given an engraven Field-Book, and also a 
book of dimensions, castings, and areas. 


METHOD IV. 

The method which I here intend to describe, is a compound 
of all the foregoing methods of surveying with the chain ; for as 
there are never two estates to be met with which are exactly 
alike, sometimes one method claims the preference, and some¬ 
times another; but a skilful Surveyor will always adopt, that 
by which he can take his dimensions and proofs with the 
greatest accuracy, by the fewest lines. 
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If an estate be in th^ form of an irregular^ polygon of five, 
six, or more sides, and the fences very crooked, such an estate 
may generally be most easily surveyed by dividing it into tri¬ 
angles, as in Method I .; but if many of the fences 'if the difn 
ferent enclosures run a considerable way in the same direction, 
and the fields in general pretty neat trapeziiltn, it is commonly 
more eligible to proceed as directed in Method IT. 

Sometimes an estate varies so much in its shape, that all the 
methods before described may be used w^h propriety and ad¬ 
vantage; and it frequently happens that an ingenious Sur¬ 
veyor adopts methods, in particular cases, entirely new to him¬ 
self; care, however, must always be taken to make on^ line 
depend upon another, throughout the whole survey, so that 
when yon come to lay it down, you may find no lines whose 
positions are undetermined. 

JVo/c 1,—Whatever method of surveying ‘is aduttted, the field-notes must 
be entered in a similar manner to those given in the engraven Field-Book, 
home Surveyors place the letter S, against straight fences, in the Field-Book, 
to distinguish them from those that arc crooked ; but they may lx* very well 
denoted hy drawing straight, or crooked lines, as the case requires. 

2.—The estates given in this \Vork, ns exaro]>Ies, arc not very extensive, 
111 consequence of the serious expense that'attends large plates, and the great 
inconvenience of folding Viem in Ixioks; but it may lie remarked, that the 
foregoing methods of surveying arc applicable to estates of all sizes; even to 
those of many thousand acres. 


MISCELLANEOUS 1NSTRUCTIONS. 

f 

1. When you have an estate to survey, never begin your 
work too hastily. Walk over the estate ; cxamftie \t minutely ; 
and observe by which of^the foregoing methods it can be most 
easily measured. ^Next determine upon thSt point at which it 
will be most, convenient to begib; and never omit to take 
the range of the fii*^t line with a compass. If you do, it will 
be irqpossible for you to lay it down, in its true position, upon 
the plan._ 
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2. In measuriiig your main^ or any other chain-line, put down 
stations at every place to which you apprehend it may be ne¬ 
cessary to run lines, in order to complete the survey. 

' 3. You may sometimes put down a station, whether you see 

any particular use for it or not; because it may become ser¬ 
viceable in correcting an error, should one be committed ; and, 
if it be not used, it will be immaterial. 

4. In measuring your internal lines, it will give you the least 
trouble to run them from one station to another, if you can make 
it convenient; if not, you must run them from, and continue 
them to some chain-line, and measure the distance upon that 
line,* to the nearest station, which may be entered in the field- 
book, tliiis; run upon 1 line, 30 links S. of -f- 1, &c. 

5. The place where you run upon, or cross a chain-line, may 
be easily ascertained by setting up poles at two of the nearest 

stations in that line; the crossing will be at the place where 

« 

you are in a direct line with these poles, which may be repre¬ 
sented by marks cut in the ground, pointing out the directions 
of the lines. 

6. In ranging the poles, there must be one fixed at the station 
from which you intend to depart, and another at the place to- 
w'ard which you direct your line, if there be no natural mark, 
as a tree, the corner of a house, &c. Then, in a straight line 
with these marks, put down poles at the distance of 4, C, or 10 
chains from each other, accordingly as impediments may render 
them necessary. 

7. When you are measuring a line across a valley, you must 

proceed forward until you are likely to lose sight of the station 
to which you are going; then, let your assistant take a pole to 
the other side of the valley, and direct him to place it exactly 
in the line which you are measuring, so as to be seen from the 
bottom of the valley ; to this you may continue your line, and 
thence to the'eiid. ' 

8. When the stations between which you wish to run a line, 
arc so far distant that you cannot see from one of them to die 
other, or when your.view is obstructed by an elevation'between 
them, you must then, accompanied by your assistant, go to the 
place whence you can distinctly sec both ; and turning face to 
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face, at a little distance, direct each other to '’the right or left, 
until you are both in a right line with the stations; then, one 
of you putting down a pole, the line will be correctly found. 
If the line, however, be so long, that you cannot possibly find 
it by the above methods, it must be ranged at random; but, 
in this case, you should be extremely careful that your pole- 
ranger keeps one pole in a direct line with another, which he 
may accurately effect by always having, at least, tw’o behind 
him. * 

y. In measuring a line which passes over a hill, you must 
attend to the directions given in Part IV. in the Method of 
measuring Hilly Ground; but you will not always find^ your 
lines to meet correctly, in surveying mountainous estates. 

10. When a river runs through the estate, it will be necessary 
to continue some of ytiur lines across the river, in order to tie 
the whole survey together. 

11. Rivers, large brooks, public roads, and common sewers, 
should not be included in the area, but only delineated upon 
the plan. If however, their areas be required, they should be 
given separately. 

12. Marshes, bogs, heafbs, rocks, &c. belonging to the estate, 
should be distinctly represented upon the plan ; and their mea¬ 
surements separately returned. 

13. You w'ill generally have an opportunity of representing 
some part of each hedge in your field-book ; and y^ou may de¬ 
note on which side of the ditch the fence stands, by drawing 
a small bush, or by specifying it in writing. 

14. In surveying estates, the crossings of fences must be 
taken at the outer extremities of the ditches, and not at the roots 
of the quickwood; because the ditch, and not thd fence, is the 
division line between adjoining fields ; but in measuring enclo¬ 
sures which are separated by walls, the case is generally dif¬ 
ferent, as the walls raostf commonly form the lines of division. 
It may also be observed, that the ground upon which a wall 
stands mn«t be measured with the field to which the fence be¬ 
longs, and as walls are generally broader at the bottom than 
at the top, it is necessary to attend to this circumstance in 
taking die dimensions. 
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15. When the purveyor finds it convenient, he may put down 
stations at the outer extremities of the ditches; and in planning, 
these stations will, of course, fall upon the black lines, because 
they always represent the boundaries between adjoining fields. 
This accounts for several of the stations appearing on the black 
lines, of the rough plans, in Plate Vlll. X. and XII. 

16 . In taking a survey, you must enter in your field-book 
the name of each field, or of its proprietor or occupier ; or you 
may make such remains, as will enable you to distinguish the 
fields from each other, &c. and after the plan is drawn, acquire, 
from jpersons acquainted with the estate, every necessary addi- 
tional^information. 

17. When hedges obstruct your sight, in running the lines, 
it will be necessary to cut down part of their tops, in order to 
see the poles. 

IS. If it should happen that you measure a line for which 
you have no particular use, it will serve as an additional proof: 
it is evident that you had better measure too many lines than 
too few. 

19. In taking a survey, you ought to observe to whom the 
adjoining ground belongs ; and specify the same upon the 
plan. 

20. Some of our Practical Surveyors use only nine arrows. 
When the leader has advanced ten chains, the follower goes up 
to him, and places his foot or ofiset-staff at tlie end of the chain, 
instead of the tenth arrow ; but in this method 1 do not })er- 
ceive any particular advantage. 


GENERAL RULES FOR PLANNING LARGE SURVEYS. 

I 

The method of laying down a large aurvey, from the field- 
book, may easily be acquired by practice ; but as the least ap¬ 
pearance of difficulty generally discourages a learnet, -*t is pre¬ 
sumed that the following directions may be found acceptable. 

Having provided a sheet of drawing-paper of a proper size, 
trace with a pencil, a meridian, or north and south line, in such 
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a manner that your first station may be in somet convenient point 
in this line. Then, from your first station, draw your first or 
main-line, making its proper angle with the meridian line, 
which you may then take out with Indian rubber. • » 

Next, take separately in your compasses, your second and 
third lines, or any two more convenient one(i$ forming a triangle 
with the main-line; and placing One foot of your compasses in 
the proper centres respectively, describe" arcs intersecting each 
other. Thus will you have three points, Qrom which to form 
a triangle. 

In the same manner proceed with each triangle formed upon 
the main-line, (or upon any other line,) proving your wcrk as 
you advance, until all the triangles are laid down ; and if you 
find all your lines correctly meet, it will be an infallible proof 
of the accuracy of the work. 

The chain-lines being thus laid , down, next prick off the 
crossings of fences, and draw lines in their proper situations, 
from one crossing to another, to represent the straight fences. 

The curved fences must be formed by laying down the offsets, 
as already directed. 

When the whole survey is planned, all the fences must be 
drawn with Indian ink, the chain-lines and offsets dotted, and 
the stations, gates, ktiles, &c. marked in their proper places; 
the sheet will then represent what is called a “ Rough Plan.” 

Note 1.—When a fence represents a chain-line, it must not he dotted. 

2. —I’rartical Surveyors never dot their chain-lines or offsets, but only 
mark their stations u|X>n the plan ; but it is more satisfactory to a learner, to 
be able to see all his chain-lines at a single view. 

3. —In taking a very large survey, it is necessary that tfie work be laid 
down, and proved every night; for if an error be committed, and the survey 
continued two or three days before it lie discovered, the dctccti&n, in the Acid, 

will probably lie attended wil^ a great deal of trouble. • 

• 

4. —In laying dowft large surveys, it so|netimes happens that one sheet of 
paper will ngt dbntaiii^tlie w'hole; in this case, two or more, must tic imsted 
logcthcrf 

d.—When you have to lay down a line exceeding the length of your scale, 
draw a liffc with j'oiir iiencil, in some convenient place iiixin the plan ; an«l 
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upon it, at two or more operations prick oir the distapcc in question, which 
you may then take in your compasses. 

6.—** Beam compasses, which arc very useful in drawing large circles, 
uking great extents, &c. consist of a long straight beam or bar, carrying two 
brass cursors ; one of them Gxed at one end, the other sliding along the beam, 
with a screw to fasten on occasionally. To the cursors may be screwed 
points of any kind, as of steel, pencils, &c. To tlic fixed cursor is sometimes 
applied an adjusting or micrometer screw, by which an extent may be obtainetl 
to a very great nicety.”—-Sec Hutton’s IMathcmatical Dictionaty, I. 315. 


DIRECTIONS FOR PLANNING 
THE ESTATE IN PLATE VIIL FROM THE DIMEN¬ 
SIONS IN THE ENGRAVEN FIELD-BOOK. 


It appears by the first page of the field-book, that the range 
of tlie first line is N. N. W. ; and by referring to the compass, 
Plate I. we find that the angle which this line makes with the 
meridian line, is 22° 30'. 

By Prob. 23, Part 1. lay down a .line making an angle of 
22° 3(y with tlie meridian line ; and by a scale of four chains 
to an inch, prick off 2802 links, from cross or station (-f*) 1, to 
-p 3; and you will thus have part of the first line. 

Now, as the third line could not be run to + 1, in conse¬ 
quence of a large quickwood hedge intervening too fur to be 
cut down; it was necessary to produce the first line 30 links 
southward, in order that the first three lines might form a trian¬ 
gle ; consequently, the first line must be continued .30 links 
southward from -f 1, in laying down the plan; and this con¬ 
tinuation completes the first line. 

Take the second line, 3075 links, in your compasses, and 
with one foot in 4* describe an arc;, and with 3270 links, 
the third line in youlr compasses, and one foot in a point 30 
links south of -f* describe another arc, intersecting the former 
in 6; join these three points by drawing lines from 3 to 
-f- 6, and from + 6 to the above-named point; and you will 
thus form the triangle 1, 3, 6. 
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Next, prick off stations 2, 4, 5, 7, and 8^ and lay your 
plotting-scale from -f- 2 to -f- 8, and if it measure 1046, as in 
the field-book, line six, you have good reason to conclude that 
your dimensions are thus far correctly taken and laid down. 

Also, mark off* -f- 10, try its distance from + 4; likewise 
examine the distance from -}- 5 to + 7; and if you find both 
these lines the same as in the field-book, your survey is evi¬ 
dently correct. 

With the fourth line, 257, in your compasses, and one foot 
in 1, describe an arc; and with the fifth line, 1004, as a 
radius, and + 2, as a centre, make another arc cutting the 
former in + 9 ; hence you have three points by which to form 
the triangle 1, 9i 2. 

Lastly, complete the rough plan by pricking offi and drawing 
all the straight fences ; laying down the off’sets; making the 
gates ; numbering the fields, &c. &c. as in the Plate. 


DIRECTIONS FOR PLANNING 
I'HK ESTATE IN PLAfE X. FJIOM THE DIMENSIONS 
IN THE .ENGRAVEN FIELD-BOOK. 

We find from the fourth page of the field-book, that the first 
line ranges W. b. N. W., making an angle with the meridian 
line, 84® 22.]'. 

By Prob. 23, Part I. draw a line, making an angle of 84® 22]' 
with the meridian line; and by a scale of four chains to an 
inch, prick off* 5445 links, from + 1 to -f- 12; and you will 
thus obtain the first line; upon which prick off stations 2, 3, 
4, 5, 6, 7, 8, 9, 10, and 11. • , 

With 900, part off the t]iird line, in your compares, and -f 1, 
as a centre, describe an arc; and with 6S5, the fourth line, 
as a radius, ap^l one foot in -f- 2, ’intersect the former arc in 
-f- 2i>* J’rom -p draw a line to -p 22; and from -p 1, 
through -P 22, draw the tliird line, equal to 136o, and you 
will obta^i -p 23. 
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With the secoijd line, 3790, in your compasses, and -f- 12, 
as a centre, describe an arc; and with 925, part of the fifth 
line, as a radius, and -f- 23^ as a centre, describe another arc, 
.cutting the former in -f- 21. From + 23, through + 21, draw 
a line equal to 2090, and you will thus obtain the fifth line, and 
also stations 24, 25f and 26. ^ 

Draw a line from + 12«to -{- 21, and you will have the 
second line; and also stations 13, 14, J5, 16, 17, 18, 19, and 
20; and draw another from + 26 , to a point in the first line, 
295 W. of + 10; and you will obtain the sixth line; and like.- 
wise stations 27 and 28. 

WJth 2325, the twenty-sixth line, in your compasses, and -f- 3 
as a centre, describe an arc; and with 1210, part of the twenty- 
seventh line, as a radius, and one foot on the first line, 150, 
W. of 7, describe another arc, cutting the former in -f- 33. 
Draw a line from -J- 3 to + 33 ; and from -j- 33, through the 
intersection of the first line, draw the twenty-seventh line, equal 
to 2040, and you will obtain -}- ‘^3. 

Next, with 446, the seventh line, in your compasses, and -f- 
12, as a centre, describe an are; and with 2528, the eighth line, 
as a radius, and -f- 33, as a centre, describe another arc, cutting 
the former in -|- 29 . Draw lines from 12 to -f- 29 , and 
from 29 to -f 33, and you will obtain, stations 30, 31, and 
32; and also draw the ninth line from -J- 32, through + 8 , and 
4- 16 , to 4 27 , and you will have stations 34, 35, 36, and 37 . 

Join stations 11 and 13, and you will obtain the 10th line; 
28 and 30, and you will have the ilth line; 37 and 18, and 
you will obtain the 12th line; 19 and 25, and you will have 
the 13th line; 38 and 20, and you will obtain the 14th line; 
20 and 39, apd you will have the 15th line ; 24 and 39, and you 
will obtain the 16th line; 39 and I 9 , and you will have the 
17 th line; ,17 and 27, and you will obtain the 18th line. 

From 4 through 4 draw the 20th line, equal to 1175, 
and you will obtain^stations 40 and 41; join 36 and 40, and 
you will have the 19th line*; and from 4 41, dirough 4 54, 
draw a line to a point in the 1st line, 72 E. of 4 ‘7» ,^d you 
will obtsun the 21st line. 

Draw a line from 4 35 to 4 ^3, and you will have 4 '^2, 
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and the 23rd line ; and join + 42 and, 36, and you will 

obtain the 22nd line. Draw a line 4- to the first line. 

• • 

115 E. of + 5, and you will obtain + 45, and the 29 th line; 
from + 43 to 4* 45, and you will have + 44, and the 24th 
line; from -f 3 to 4* 45, and you will obtain the 25th line. 

Lastly, complete the rough plan, by pricking od^ and drawing 
all the straight fences; laying down the offsets; making the 
gates; forming the bases of buildings; shading the river; 
numbering the fields; &c. &c.- as in the Plate. 


JVo<c 1.—Hot'pressed drawing-pairer is best for plans, because its surface 
is very smooth ; consequently, fine lines may be drawn upon it. Parchment 
and vellum are more durable than paper; hence they are generally used fur 
planning estates belonging to gentlemen who arc desirous that the plans may 
be handed down to their {xjsterity. Vellum exceeds parchment in durability ; 
and it may be necessar/ to remark, that when cither of them is used for plan¬ 
ning, it must first be rubbed with clean flannel dipped in the best Paris 
whiting. This operation clears its surface from grease ; and facilitates the 
movements of the pen. 


3.—In damp weather, paper expands, and in dry weather, it contracts; 
consequently, if a plan be drawn when the {xipcr is in a moist state, and the 
content be not found till after it has become perfectly dry, the diagonals and 
jicrjiendiculars tvill measure too tittle, ami will of course give the area too 
little also ; but if the plan be drawn when the paper is dry, and the area be 
found after it has expanded by a change in the atmosphere, the diagonals 
and perpendiculars will measure too much, and will consequently give the 
area too much likewise. Hence the necessity of having the paper in the same 
state of temperature when you find the area, that it was in when you laid 
down the chain-lines, olTscts, &c. 


3.—-The most expeditious method of laying down crooked fences, is by 
means of an offset-scale, which must be used with the plotting-sciilc in the 
following manner : Lay one edge of the plotting-scalc close by the base-line, 
and bring the end of the offset-scale in contact with the edge of the plotting- 
scalc, so that the edges of the scales may form a right-afigle^ then by the 
edge of the offset-scale, prick off, in its proper situation, th« first ofibet, with 
a pencil finely pointed. Keep the plotting-scale firns, and slide the offset-scale 
to the place of the nex{ perpendicular, wtfich prick ofi' as before ; and thus 
proceed until all tfie offsets are finished. 


4.—Brookman and T-angdon's jjrcparcd lead ^leiicils, of different degrees 
of hardne^, for the use of Engineers, Architects, Land-Surveyors, and Artists, 


I* 
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are now in high repute among Draftsmen. The pencils marked H. H. very 
hard, and H, not quite so hard, are well adapted for the use of Land-Sur^ 
veyors ; ns they bear pointing better than any other, and produce much finer 
lines. 


TO COMPUTE THE CONTENTS. 

\ 

Afi'er the whole survey is-laid down, Practical Surveyors 
straighten the crooked fences of each field, as directed in Part 
IV.; and then clividedhe fields into trapeziums and triangles, 
and lake such dimensions, by the scale, as are necessary to find' 
the separate area of each field. They then collect all the areas 
into oFe sum ; afterward find the area of the whole survey, as 
if it were a single field, and if it appears to be equal, or nearly 
equal, to the sum of the separate areas, previously found, they 
justly infer that their survey is correct. 


• 4 

Note 1.—Those nho do not ap[)rovc of finding the area by the method of 
casting, may make use of the oilkets takcu in the survey, where convenient; 
and if more be wanted, they may be measured by the scale; for in measuring 
a number of small parts by it, some will probably be taken a little too large, 
and others a little too small, so that, in the end, they will nearly counter¬ 
balance each other, 

2. —rraftical Siu-vtyor.s gLiierally lay down their lin s by a scale of 1* chains 
to an inch, when their .sur\cys arc very Urge; and in computing the contents, 
they menMirc the b ISC j and <liagontd£> iiy the same scale, but the perpendi¬ 
cular;-' by a scale of 2 chains to an inch; consequently, the product of the base 
and jwrpendicular of a triangle, will be its area. To treat small surveys, in a 
similar manner, by a scale <jf 2 chains, and of 1 chain to an inch, must, of 
course, he very correct. 

3. —When the survey is not very large, the content of each field may lie 
set down in some icon venient place upon the plan. In other cases, it may In: 
entered within the field itself. Some gentlemen, however, prefer having the 
ureas of their estates given in a book of ])articulars, containing numbers, or 
letters of reference, corresponding to those upon the plan. 

4. —As some Surveyors prefer a parallel ruler to a lantern-horn, or a bow of 
whale-biinc and silk, for reducing crooked fences to straight ones, I have in 
the following Problems, given the method of using that 'instruiniAit, in -Mde.* 
that this work may meet the approbation of all classes of scientific renders ; 
and be rendered as useful and practical as ixissible. 
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S—Wlien there sye no dimensions given in the following Problems, the 
figures may be measured by a scale, atid then laid down in the learner’s book; 
after which, the operations by the parallel ruler may be ]ierformcd. Or, for 
practice, figures may be made at pleasure ; and the necessary equalising lines 
drawn, according to the subsequent directions. • • 


THE USE OF THE PylRAULEL RULER 
IN REDUCING CROOKED FENCES TO STRAIGHT 
ONESy IN ORDER TO FIND THE AREAS OF 
FIELDS BY THE METHOD OF CASTING. 


PROBLEM I. 

f 

To dram a right Line A D, from the Point A, through the Line 
B C, so tiuit the Quartliiics on each Side of the Line A Dy 
may he equal. 


R 



Draw, with your pencil, a temporary line C E* at pleasure; 
then your ruler being tlosecl, lay it from C to A*; hold the side, 
that is next to you, fast; open the other to B; make a mark 
with your pencil upon the temporary line C E, where the edge 
-oTthe ruTer cuts*lhat line, as at D ; draw a line from A to D, 
and the quantities on each side of this line will be equal; that 
is, thd^triangle ABF will be equal to the triangle CDF. 

r 2 



212 


i.and-surveying. 


(Part V: 


demonstration. 

.Draw the hue A C, and. also the line B D, which is evidently 
parallel to A C ; then by Theo. 6, Part I. the triangle ABC 
is equal to the triangle A C D; take away the triangle A C F, 
which is common to both, and ♦^here remains the triangle ABF 
equal to the triangle CDF. 

I 

Nolf 1—The solutions of all the following Problems are founded upon the 
foregoing demonstration. 

If it had been required to draw the equalising line from the angle 
C, through the line A B, the temporary line must have been made from the 
angle A. 

3. —All the operations must be performed with the utmost care’ and accu¬ 
racy • and if, at any time, the ruler be sul&rcd to slip, the work must l>c 
repeated, or it will not lie correct. 

4. —When an error has been committed, it may frequently be discovercfl 
by the eye, after the equalising line is drawn. 


PROBLEM II. 

het ike irregular figitre A B C D E A represent an Offset taken 
in stirveping a Field ; it is required to draw a right Line from 
the Angle A, so as to rcdtwe the Figure to a right-angled 
Triangle, 


t 

\ 



Produce the perpendicular B C, for a temporary line. 

Lay your ruler from C to E; bring it down in a parallel 
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^Y*>sition to D ; anil make a mark upon the line B C, where 
the edge of the ruler intersects that line, as at m. 

Lay your ruler from m to A; move it in a parallel direction 
to £; and make a mark upon the line B C, close by*the edge^. 
of the ruler, as at F. 

Draw a line from A to F; and the triangle ABF will be 
equal to the irregular 6gure A B € D £ A; hence the area 
may be found by multiplying the base A B, by half the per¬ 
pendicular B F. • 

Note 1—In practical operations, the equalising and temporary lines must 
(h! made with a pencil finely pointed; and effaced with Indian rubber, after 
the area is found. 

2.—If perpendiculars he let fall from the angles E and D, u]x)n the base 
AD; the necessary dimensions taken by a scale ; and the area of the irregular 
figure A B C D K A obtained by the rules fur triangles and trapezoids, it will 
lie found ctpial to th( area of the right-angled triangle A B I*'; great care, how¬ 
ever, must l)e used to make the lines very fine, and to,take the dimensions of 
;ili the figures with the utmost accuracy. 


PROBLEM III. 


It ix required to reduce the Offset 1, 2, 3, 4, 5, to a right-miglcd 
Triangle, hif drawing an equalising Line from the ffth Angle 
through the irregular Fences. 
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Perpendicularly to die base, and from the first angle^ dray' ^ 
a temporary line. 

Lay your ruler from the first to the third angle; move it in 
% parallel position to the second angle; and mark the tempo¬ 
rary line at number 1. 

Lay your ruler from number 1, to the fourth angle, bring it 
down in a parallel direction the third angle; and mark the 
temporary line at number 2. 

Lay the ruler froiy number 2, to the fifth angle; move it 
parallel to die fourth angle; and mark the temporary line at 
number 3. 

I|faw a line from the fifth angle to number 3; and 5, 1, 3, 
will be the right-angled triangle required; hence the area of 
the irregular offset may be found by multiplying the base 1, .'i, 
by half the perpendicular 1, 3. 


PROBLEM rV. 

li is required to lay down a right-linb Offset^ from the following 
Dimensions ; to reduce it to a Scalene Triangle by the Parallel 
Ruler ; and to find its Area both by the Method of Offsets and 
Casting. 



A L 



1500 

0 

II 

' 1100 

.300 K 

F i 

i 800 

100 G 

D 1 

500 

200 E 


100 

150 C 

I 

I 

000 

0 

From ! 

A, go 

1 West. 


i 
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Having laid down the figure; produce the side A C, at 
pleasure^ for a temporary line. , 

Lay the ruler from the first angle A, to the third angle E; 
move it parallel to the second angle C ; and mark tlie temporary 
line at 1, which, in this case, is at the second angle, because the* 
side A C, is the temporary line. 

Lay the ruler from 1, to the fourth angle G; move it parallel 
to the third angle E; and mark the temporary line at S. 

Lay the ruler from 2, to the fifth angle K; move it parallel 
to the fourth angle G; and mark the temporary line at 3. 

Lay the ruler from 3^ to the sixth angle L; move it parallel 
to the fifth angle K ; and mark*the temporary line at 

Draw a line from the sixth angle L, to number 4 (M); and 
A L M will be the scalene triangle required. 


Cmnpulalim of the Area l>y Off sets. 

Here 150 x 100 r: 15000, twice the area of the triangle 
ABC; 150 + 200 x 400 = 550 x 400 -Jt= 140000, twice 
the area of the trapezoid B D h. C; 200 + J 00 x -lOO r= 50^ 
X 300 = SOOOO, twice the area of the trapezoid 1) F G E; 
100 + .300 X .300 =S 400 X .300 — 120000, twice the area of 
the trapezoid F H K G ; and <400 x 300 = 120000, twice the 
area of tl\e triangle H L K ; then 15000 140000 + 90000 

-pi 20000 + 120000 = 485000, twice the area of the whole 
offset; and 485000 -r 2 = 242500 square links = 2a. lit. 2Sp. 
the ^rea'required. 
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J< 


From the angle M, let fall the perpendicular M N, which you 

^ , ,, 323 X 1500 484500 

Will find to measure 323 links: then-=-= 

^ * a a 


242250 square linksic= 24. 1 r. 27.0'p. the area required; which 
differs only four-tenths of a'•perch from the area tbund by 
offsets. 


rilOBLEM \'. 

f 

hap down a curve-line Offset from the following Dimensions ; re¬ 
duce it to a right-angled Triangle bp the Parallel Ruler ; and 
find its Area both bp equidistant Ordinates and Casting. 



Having laid down the figure, erect the i-erpcndiculai's A P, 
for a temporary line. ‘ • 
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Lay the ruler from A to E; move it parallel to C ; and mark 
the temporary line at 1. 

Lay the ruler from 1 to G; move it parallel to E; and mark 
the temporary line at £2. • • 

L^ the ruler from 2 to K; move it parallel to G; and mafkf 
the temporary line at 3. • 

Lay the ruler from 3 to M move it parallel to K; and 
mark the temporary line at 4. 

Lay the ruler from 4 to N; move it pacallel to M ; and mark 
•the temporary line at 5. 

Draw a line from N to 5 (P); and NAP, will be the right- 
angled triangle required. 


Compulalwn of the Area by equidistant Ordinates. See Prob. 9» 

Part III. 

» 

Here the sum of the first and last ordinates is nothing; (ISO 
•4- 270 -f- 190 ) X 4 = 640 X 4 = 2560, four times the sum of 
the even ordinates ; and (250 -f* 260) x 2 = 510 x 2 = 1020, 

2560 -f- 1020 V ‘’OO 

twice the sum of the odd, ordinates; then- - -— 

3580 X 200 71/)000 

~-3-~—3— = 238006 square links =2a. in. 21.8 p. 

the area required. 


('ampulatioH the Area by Caslinp. 


Measure the perpendicular A P, which you will find to be 


398 links; then 


398x1200 477600 


c> 


= 238800 square links 


2.V. IB. 22p. the area required; which differs only two-tenths 
of a perch from that foimd by equidistant ordinales. 


Xoie .—When a ckfhre-line olT'sel is tu be reduced to a triangle by the parallel 
jUi£t,,,^competcnt nianbcr of ^wints must be assumed in the curve, to denote 
angles. These points must be taken at such distances from each other, that 
a right line drawn between any two adjacent iioinls, would mwl*/ coincide 
with rticVurvc. 
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PROBLEM VI. 

It is required to reduce the foUotving curve4ine Offset to a right- 
angled Triangle htf the Parallel Ruler. 



Erect a perpendicular at one end cf the base for a temporary 
line; and assume a competent number of points in the curve, 
to denote angles. 

Lay the ruler from 1 to 3; move it parallel to 2 ; and mark 
the temporary line at 1. 

Lay the ruler from 1 to 4 ; move it parallel to 3 ; and mark 
the temporary line at 2. 

Lay the ruler from 2 to 5 ; move it parallel to 4; and mark 
the temporary line at 3. 

Lay the ruler from 3 to 6; move it parallel to 5; and mark 
‘ the temporary Ijne at 4. 

Lay the rul^r from 4 to 7; move it parallel to 6; and mark 
the temporary line at 5. 

Lay the ruler from 5 to 8move it parallel to 7 J and mark 
the temporary line at 6. ^ , 

Dravr a line from 8 to 6; and 8,1, 6, is the triangle required; 
hence the area of the irregular olFset may be found by multi¬ 
plying the base 1, 8, by half the perpendicular If 6. , 


us M Cl ^ 
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PHOBLEM VII. 

< V* 

It is required io reduce the irregular Figune A B C D E F G 
H K, to a Trifingle, hy»the Parallel llukr. 


V 



Produce the base A B, both ways, at pleasure, for a tem¬ 
porary line. 

Lay the ruler from A to H; move it parallel to K; and 
mark the temporary line at 1.. 

Lay the ruler from 1 to G; move it parallel to H i and mark 
the temporary line at 2. • 

Lay the ruler from 2 to F; move it parallel to G ; and mark^ 

• • 

the temporary line at 3. 

Draw a line from B to 3 ; and it will be a* side of the re- 
(;[uired triangle. . 

Again, lay the ruler from B to D ; move it parallel to C ; 
'"‘aiiiflliark the temporary line at 1. 

Lay the ruler from 1 to L; move it parMlel to D ; and mark 
Uie temporary line at 2. 
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Lay tlie ruler from S to F; move it parallel to F; and mark 
the temporary line at 3. 

Draw a line from F to 3; and 3 F 3 will be the triangle 
^required; hence the area of the irregular figure A B C D E F 
G H Kj may be found by multiplying the base 3, 3, by half 
the perpendicular F m. 


The method of reducing fields of four or five sides, to triangles of 
equal areas, may be seen in’Problems 16 and IT, Fart I. 


PROBLEM VIII. 

ll is required to reduce the irregular Figure A B C D E F G 
H K L M N, to a Triangk, by the Parallel Ruler. 



Draw the temporary line I, 2, to touch the angle A. 
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Lay the ruler from A to C; move it parallel to B; and mark 
the temporary line at 1. 

Lay the ruler from 1 to D; move it parallel to C; and mark 
the temporal line at 2. « 

Lay the ruler from 2 to E; move it parallel to D; and mark' 
the temporary line at 3. ^ 

Draw a line from £ to S; and produce it at pleasure, for a 
temporary line. 

Lay the ruler from 3 to M ; move it paraUel to N; and mark 
the temporary line at a. 

Lay the ruler from a to L; move it parallel to M; and mark 
the temporary line at n. 

Lay the ruler from n to K; move it parallel to L; and mark 
the temporary line at m. 

Draw a line from m to K; and produce it at pleasure, for a 
temporary line. 

Lay the ruler, from K to G; move it parallel to H; and mark 
the temporary line at 1. 

Lay the ruler from 1 to F; move it parallel to G; and mark 
the temporary line at 2 . 

Lay the ruler from 2 to E; move it parallel to F; and mark 
the temporary line at 3. * 

Draw a line from 1} to 3; and E 3 m, will be the triangle 
required; hence the area of the irregular figure A B C D E F 
G H K L M N, may be found by multiplying the base E m by 
half the perpendicular 3 x. 
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PROBLEM IX. 

it 

It is required io reduce the irregular Figure A B C D F F G 
H K L M, to a Trapezium, hy the Parallel Ruler, 



Produce the line A B, at pleasure, for a temporary line. 

Lay the ruler from A to L; move it parallel to M ; and mark 
the temporary line at 1. 

Lay the ruler from 1 to K; move it parallel to L; and mark 
the temporary line at 2. 

Draw a line from 2 to K; and produce it at pleasure, for a 
temporary line. 

Lay the ruler from K to G; move it parallel to H; and 
mark the temporary line at 3. 

Lay the ruler from 3 to F; move it parallel to G; and mark 
the temporary line at 4. 

Lay the ruler from 4 to £; move it parallel te F j and mark 
the temporary line at 5, 

Draw a line from 5 to £; and produce it at pleasure, for a 
temporary line. 
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Lay the ruler from £ to C; move it parallel to D ; and mark 
the temporary line at 6. 

Lay the ruler from 6 to B; move it parallel to C; and mark 
the temporary line at 7* , , 

Draw a line from 7 to B; and B, 7, 5, % will be the tra» 
peziutn required; hence the area of the irregular figure ABC 
D E F G H K L Mj may be found^by multiplying the diagonal 
B 5, by half the sum of the two perpendiculars 7 m and 2 n. 


PROBLEM X. 

It is required to reduce ike irregular Figure ABCDEFGH 
K L M N P if, to a Trapezium, bij the ParaUcr Ruler. 







• A 


Continue A R, for a temporary Ijne. 

Lay the ruler frSm A to C; move it parallel to B ; and mark 
th: Ic^aaporary line*at 1. 

Lay the ruler from I to D j move it parallel to C; and mark 
the temporary line at 2. 
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Draw a line from D to 2; and produce it at pleasure^ for a 
temporary line. 

Lay the ruler from 2 to P; move it parallel to R; and mark 
the tempoi[ary line at 3. 

Lay the ruler from 3 to N; move it parallel to P; and mark 
the temporary line at 4 

Draw a line from 4 to N ;^and produce it at pleasure, for a 
temporary line. 

Lay the ruler from N to L; move it parallel to M; and 
mark the temporary line at 5. 

Lay the ruler from 5 to K; move it parallel to L; and mark 
the temporary line at 6. 

Lay the ruler from 6 to H; move it parallel to K; and mark 
the temporjiry line at 7. 

Draw a line from 7 to H; and produce it at pleasure, for a 
temporary line. 

Lay the ruler from.H to F; move it parallel to,G; and mark 
the temporary line at 8. 

Lay the ruler from 8 to E ,* move it parallel to F; and mark 
the temporary line at 9. 

Lay the ruler from 9 to D; move it parallel to E; and mark 
the temporary line at T. 

Draw the line D T; and D T 7j 4, will be the trapezium 
required; hence the area of the irregular figure may be found 
by multiplying the diagonal D 7, by half the sura of the two 
perpendiculars T m and 4 n. 
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PROBLEM XI. 

Itk required to dram an equalising Line, hy the Parallel Ruler, 
through the irregular Fences A B C D E* so that the two Fields 
mhich they' separate, may be reduced to Trape%mms. 



K 


H 


Lay the ruler from A to C ; move it parallel to B; and mark 
the temporary line K G, at 1. 

Lay the ruler from 1 to D ; move it parallel to C; and mark 
the temporary line at 2. 

Lay the ruler from 2 to £; move it parallel to*D ; and mark 
the temporary line at 3. 

Draw a line from £ to 3 (L) ; and the irregular figure A B 
C D £ F G, will be reduced to the trapezium L £ F G; and 
the irregular figure A B C D £ H K, to the trapezium L £ H K; 
hence their i^splctive areas may be obtained by measuring 
uiagonals and pe^endiculars. 

Note 1.—Sotnetitnes the proprietors of adjoining estates agree to straighten 
crooked fei\ccs or brooks, by g^^ing and taking equal quantities of land. 

Q 
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When this is the ease, you must first measure and plan- the ground; then 
draw the equalising line as directed in the last Problem; and take the dis« 
taticc from A to L, very correctly by the scale. Measure this distance in the 
field, from the angle A ; range the division line E L, and stake it out; and 
the'work will be completed. 

2.—It will be advisable^to measure, both on the plan and in the iield,*the 
parts cut off on each side, by the division line, in order to prove the work ; 
for an error committed in dividing land, is of serious consequence, if it be not 
discovered and rectified before the new P.*nce is made. If the discovery takes 
place after the ground has b4:n fenced off, either the fence must be altered, or 
the land must be valued; and the person who has had too much awarded to 
him, must pay the balance. 


TROBLEM XII. 

It is required to draw an equalising Line hy the Parallel Ruler, 
so that the curved Fence which separates the two Fields in the 
Jollowing Figure, may be reduced to a straight Fence. 



Lay the ruler from 1 to 3; move it parallel *to 2; anti mark 
the temporary line A B, at 1. * * • ” 


Lay the ruler from I to 4; move it parallel to 3; ami mark 
the temporary line at 2. • 
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Lay the ruler, from 2 to ti ; move it parallel to 4; and mark 
the temporary line at 3. 

Lay the ruler from 3 to 6; move it parallel to 5 ; and mark 
the temporary line at 4. ^ , 

Lay the ruler from 4 to 7 ; move it parallel to 6; and mark 
thd temporary line at 5. 

Draw a line from 7 to 5, and it will reduce the figure A B 
C D, to two trapeziums; hence their respective areas may be 
found by measuring diagonals and peq^endiculars. 


The following general Rule for the Parallel Ruler, 

tvUl he found of considerable service to learners ; and 
may he easily committed to memory. 

GENERAL RULE. 

1. Lay the ruler from,the first to the third angle; move it 
parallel to the second angle; afid you will have the first mark 
on the temporary Wne. 

2. Lay the ruler from the first mark on the temporary line, 
to the fourth angle; move it parallel to the third angle ; and 
you will have the second mark on the temporary line. 

3. Lay the ruler from the second mark on the temporary line, 
to the fifth angle ; move it parallel to the fourth angle; and 
you will have the third mark on the temporary line. 

4. Lay the ruler from the third mark on the temporary line, 
to the sixth angle; move it parallel to the fifth angle; and you 
will have the fourtli mark on the temporary lide. 

5. Lay the ruler frog[i the fourth mark on the^temporary line, 
to the seventh angle; move it parallel to the sixth angle; and 
you will have thfi fifth mark on the temporary line. 

fi^JLa/the rufer from the fifth mark on the temporary line, 
to the eighth angle; move it parallel to the seventh angle; and 
you will have the sixth mark on the temporary line. 
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7. Lay the ruler from the sixth mark on the temporary line, 
to the ninth angle; move it parallel to the eighth angle; and 
you will have the seventh mark on the temporary line. 

8. Lay tk: ruler from the seventh mark on the temporary 
line, to the tenth angle; move it parallel to the ninth angle; 

I 

and you will have th^ eighth mark on the temporary line, &c. &c. 

% 

Nok.—hi the operations of the parallel ruler, in straightening crooked 
fences, are founded upon a tnatlicmatical truth, it is certainly, in most cases, 
preferable to a lantern horn^ but in largo surveys, where the fences are much 
curved, it will be found that the latter may be applied with much more ex¬ 
pedition than the former; and if it be used by a skUful hand, its results 
will be sufficiently correct for g^cral practice. (Sec Problems I. and II. 
Part IV.) 


A BOOK OF DIMENSIONS, CASTINGS, and AREAS, 


NmoivA 

of the 

Proprietors. 

s 

« 

... 

§ 

$ 

• 

<n 

c« 

C 

0 

bo 

*•-4 

p 

First Perpen. 

. c 
v 
BU 

*3 

§ 

Sum of Perpen. 

Quantity 

in 

A. Dec. 

Quantity 

in 

A. R. P. 

Mr. Dalton’s Close 

1 

625 

180 

- 

180 

1.12500 

1 

0 

20 

Mr. Cayley’s Close 

2 

916 

52 

247 

299 

2.73884 

2 

i 

38 

Mr. Whisker’s Close 

3 

742 

123 

155 

278 

2.06276 

0 

i 

10 

Mr. Straker’s Close 

4 

2094 

160 

481 

641 

13.42254 

13 

B 

28 

Mr. Straker's Close 


1855 

328 

268 

596 

11.05580 

n 

0 

9 

Mr. Ellard’s Close 

6 

2197 

*574 

- 


12.61078 

t 

12 

2 

18 

1 • 

Whole Quantity . 

43.01572 

43 

II 

3 


• 
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Note l.-In the first edition of this Work, the content of the estate, in 
Plate VIII. was found from a plan of 2 chains to an inch. The baseS) 
diagonals, and i)er[)cndi€iiiars, were measured by the scale used in planning; 

the ote taken in the field were used, where convenient; and when th'ose 
wcip insufficient, more were measured by the scale. In this edition, the 
crooked fences have been straightened by the Parallel Ruler; the bases and' 
diagonals measured by a scale of 2 chaws to an inch^ and the perpendiculars 
by a scale of I chain to an inch; hence the area of each triangle was found by 
multiplying the base by the perpondiciilar, and the area of each tia|)ezium by 
multiplying the diagonal by the sum of the two jirpendiculars. 

The diagonals, perpendiculars, and areas are entered in the foregoing book 
of castings; and it may also be observed that the bases of triangles are put 
down in the column of diagonals, and their per[)endiculars, in the first column 
of [wrpendiculars. (See Notes 1 and Method of computing the Contents^ 
Part V.) 


2.-In straightening crooked fences by the l*arallel Ruler, it frequently 
happens that one qualising line will serve for tjvo adjoining fields; and al¬ 
most every irregular figure may he reduced cither to a triangle, or a trape¬ 
zium. (See Problems 16 and H, Part I.; and also the Use of the Parallel 
Ruler, Pari V.) 
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a’BOOK Iv DIMENSIONS, CASTINGS, and AKEAS, 


• Belonging to Plate X. 


Names 

of the 

Fields. 

l' 

o 

§ 

o 

Diagonals. 

First Perpen. 

Second Perpen. 

Sum of Perpen. 

Quantity 

in 

A. Dee. 

Quantity 

in 

A. n. p. 

Grime Gartli . 

1 

11C6 

265 

95 

360 

4.19760 

4 


32 

House Ing. 

2 

1581 

440 

— 

440 

6.95640 

6 

3 

33 

Sandy Field . 

■ 3 

10118 

196 

97 

293 

3.21714 

3 

0 

35 

Low Holme . 

4 

861 

259 

88 

347 

2.98767 

2 


38 

Brook Close . 


1130 

215 

— 

215 

2.42950 

2 

1 

29 

Low Close . 

6 

969243 


243 

2.35467 

0 

A* 

1 

17 

Marsh Close. 

7 

1209336 


336 

4.06224 

4 

0 

10 

Green Meadow ... 

8 

846 

155 

200 

353 

2.98638 

2 

3 

38 

Horse Pasture ... 

9 

741 

161 


331 

2.45271 

2 

1 

32 

Cow Pasture . 

10 

9 C 2 

150 

104 

254 

2.44348 

2 

1 

31 

Calf Garth . 

11 

{ 

180 

133 

.313 

2.26925 

2 

1 

3 

I.ong I'.Ieadow ... 

12 

1781 226 

224 


8.01450 

8 


2 

River Close . 

IS 

810 

178 

174 

352 

2.85120 

, 0 

3 

16 

Primrose Close ... 

14 

B 

183 

210 

,393 

4.11078; 4 

0 

18 

Bridge Ing. 

15 

1733 

287 

153 

440 

7.62520 


2 

20 

Shady Ing 

If] 

875 

159 

187 

346 


i 3 

0 

4 

Hare Park . 

17 

880 

147 

167 

314 

2.76320 

2 

3 

2 

I.ong Tongue. 

'is 


284 

1 


284 

3.10128 

1 


16 

Whole Quantity. 

67v8507oW 

! 

3 

16 


jVote—-In the first edition of this Work, the content of the estate, jn Plate 
X. was fun 11(1 from a plan of 2 chains to an inch, hy making the crooked 
itnics straight by a lantern born, as diiccted in Part IV. In this edition all 
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the crooked fences have been straiglitened by the Parallel Ruler; the bases 
and diagonals measured by a scale of 2 chains to an inch, and the {^rpendi* 
culars by a scale of 1 chain to an inch; and hence the foregoing Book of 
Dimensions, Castings, and Areas, was formed. * * 


TO TRANSFER A ROUGH PLAN TO A CLEAN SHEET 
OF PAPER, OR TO A SKIN OP PARCHMENT OR 
VELLUM, IN ORDER TO MAKE A FINISHED PLAN; 
ALSO TO ENLARGE OR REDUCE PLANS, ^c. 


METHOD I. 

Bif Points. 

Having laid the fresh sheet upon a smooth table, lay the 
rough plan upon it; and with four small nails, (or weights, or 
books,) fasten the corners of both to the table. Then, with your 
pricker, pierce the extremities of straight lines, and as much of 
the curved ones Its will enable you to draw them on the new 
plan. Next separate the papers, and trace the outlines and 
fences with a black lead pencil, after which draw them with a 
fine pen and good Indian ink. 

iNro/c...Common ink ought never to be used in planning, because it not 
only sinks too deep into the paper, but generally, in process of time, becomes 
discoloured. 


METHOD H. 

, Tracing Paper. 

ixke a sheet of writing paper, of the same size as the rough 
plan, and rub one side of it with black lead powder; then lay 
it updh the sheet which you intend for your new plan, with the 
black side downward; upon both lay the rough plan, and fasten 

Q 4 • 
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them all to the table, ae before direcjted. Next, run your tracer 
gently over all the lines upon tlie plan, so that the black lead 
under them, may be transferred to the fresh paper. They must 
then be drawn with Indian ink, as before directed. 

AVfc.—This method of transferring is prcfcrrable to the former, because it 
(Iocs not injure the plans. • 


♦METHOD III. 

By a Copying Giass. 

A copying glass is a large square, or rectangular piece of the 
best window glass, fixed in a frame of wood, which can be 
raised to any angle, like a desk, the lower side resting upon a 
table; and a screen of blue paper may be fitted to the upper 
edge, and stand at right angles to it. 

Place this frame at a convenient angle, against a strong light; 
fix the old plan and clean paper firmly together by pins, the 
clean paper uppermost, and on the face of the plan to be copied; 
lay them with the back of the old plan next the glass, namely^ 
that part which you intend to copy first. 

The light through the glass will enable you to perceive di&> 
tinctly every line of (be plan upon the clean paper, and you 
can easily trace over them with a pencil; and having finished 
that part which covers the glass, slide another part over it, and 
copy this, and thus continue till the whole be copied. 

AW.—^ThobG who have not a copying glass, may use a rectangular piece 
of window glass fixed in a common frame; and when copying, it maybe 
placed in an inclining position, with its top against a window, and its bottom 
upon the window-scat, if it bo nearly level with the bottom of the window. 

* A iMUie in u window it not unfrcquently used for copying small drawings. 

t 

t 

METHOD IV. 

By similar Squares. 

The three foregoing methods of transferring or copying plans, 
can only be applied, when the rough plan is of the sabae size 
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which you wish the finished one to be; but as it may be ne¬ 
cessary to reduce the size of the original, this may be' done by 
similar squares. 


, EXAMPlfB. 

Suppose the following inclosures to have been laid down by 
a scale of 2 chains to art inch; it is required to reduce them to 
one of 4 chains to an inch. 



By a scale of 2 chains to an inch, draw the line A B = 7 
chains. At A and B erect the perpendiculars A D and B C, 
each of which make = 6 chainsand join D C. Divide the 
lines A B And*D C, each into 7 equal parts; and the lines A D 
and B C, each into 6‘ equal parts; join the opposite points of 
division, and the rectangle A B C D, will be divided into 42 
equal squares, the side of each being one chain. 
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Next, by a scale of 4 chains to an inch, draw the line E F =r 
7 chains. At E and F erect the perpendiculars E H and F G, 
each of which make = 6 chains; and join H G. Divide the 
lines E F and H G, each into 7 equal parts; and the lines E H 
and F G each into (> 'equal parts; join the opposite points of 
division, and the rectangle E F G H will be divided into 42 
equal squares, the sides of which will be exactly half the size 
of those in the rectangle A B C D. 

Then, with your pencil, draw within the rectangle E F G H 
the fences contained within the rectangle A B C D ; making 
each fence pass through its proper situation in the coiTCsponding 
squares, which may be done by observing where the lines 
forming the squares, intersect the fences. Afterward trace the 
fences with Indian ink, as before directed. 


Note .—In copying or reducing a large plan, by this method, you ought to 
number the corresponding squares, in the circumscribing rectangles, with the 
same figures, in order to prevent mistakes. These figures, as well as the 
lines forming th^ squares, should be made with a pencil, and eflUced after the 
plan is copied. 


METHOD V. 

By the Pentagraplu 

No instrument that has hitherto been invented is equal to 
the pentagraph, for reducing, copying, or enlarging plans. It 
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is not only the most expeditious, but also the most correct; as 
it copies every straight and curved line with the greatest ex¬ 
actness. It is as useful to an experienced draftsman;, «s tothos& 
who have hdd but little practice in drawing. It saves much 
time either in copying, reducing, or enlarging plans; and may 
be used with equal facility for copying figures, profiles, sea- 
charts, maps, latidscapes, &c. &c. 

Pentagraphs may be had of most of the Mathematical Instru¬ 
ment Makers ; and in Mr. Jones’s Catalogue, the price is from 
IA 185. to 6/. IbV. 6d. 


DESCRIPTION OF THE PENTAGRAPH. 

See Plate V. • 

I’lie pentagraph is generally made of wood, or brass, from 12 
inches to two feet in length, and consists of four flat bars or 
rulers ; two oi’ them long, and two short. The two longer are 
Joined at the end A, by a double pivot, which is fixed to one 
of the rulers; and works in two small holes placed at the end 
of the other. Under the joint is an ivory castor, to support 
this end of the instrument. The two smaller rulers are fixed 
by pivots at E and H, near the middle of the larger rulers; 
and are also joined together at their other end, G. 

By the construction of this instrument, the four rulers always 
form a parallelogram. There is a sh'ding box on the longer 
arm, and another on the shorter arm. These boxes may be fixed 
at any part of the rulers, by means of their milledT screws ; and 
each of these boxes are furnished with a cylindric tube, to carry 
either the tracing point, pencil, or fulcrum. 

The fulcrum, or support K, is a leaden .weight; on this the 
whole instrument moves when in use. 

To the longer jpstruments are sometimes placed two move- 
able rollers, to support the pentagraph, and facilitate its motions. 
Their situation may be varied as occasion requires. 

The 'graduations are placed on two of the rulers, B and D, 
with the proportions of Si ij &c, to marked on Uiem. 
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The pencil-holder, traeer, and fuldvm, must in all cases be 
in a right line, so that \«rhen th^ are set to any number, if a 
spring be stretched over them, and they do not coincide with 
it, there is on error either in the setting or gradatiqns. 

The long tube which carries t^je pencil, or crayon, moves 
easily up or down m another tube ; there is a string aflixed to 
the long, or inner tube, passing afterwards through the holes 
in the three small knobs to the tracing point, where it may, if 
neosnsary, be fastened. By pulling this string, the pendl is 
up occasionally, and thus prevented from making false or 
improper marks upon the copy. 


THE USE OF. THE PENTAGRAPH. 

« 

STo reduce a Plan m ' any of the Proportions J, c5'C. as 

marked on the two Bars B and D. SupposCf for example^ ^ 
is required. 

Place the two sockets, at on the bars B and D, the ful¬ 
crum, or lead we%ht at B, the pencil socket with the pencil, 
at D, and the tracing point at C. Fasten down upon a smooth 
board, or table, a sheet of white paper under the pencil D, and 
the original map, See. under the tracing point C, allowing your¬ 
self rpom enough Air the various openings of the instrument. 
Then with a steady hand carefully move the tracing point C, 
over all the lines on the map; and the pendl at D will describe 
exactly the s^e figure as the original, but ^ the size. In the 
same manner for any other proportion, by setting the two 
sockets to the dumber of the required proportion. 

Tlie pendUholcler moves easily in t^e socket, to give way to 
any kregularity in the paper. There is a cup at the top for 
receiving an additional weight, either to keep down the pencil 
to the paper, ox to increase the strength of its^mark. ^ ^ 

A silken string is fastened to the pencil-holder, in order that 
the pencil may be drawn up off the paper, to prev^t false 
mari^^hen crasring^the original>plaivio the operation. 
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If the original should be so large, that the instrument irill 
not extend over it at one operation, two or three points must 
be marked on the original, Iq correspond with the same upon 
the copy. The fulcrum and copy may then be removed into * 
such situatioi^.^ as to admit the copying of the remaining part 
of the original; first observing, that when ^he tracing point 
is applied to t^e, three points marked on the original, the 
pencil falls oa the three corresponding points upon the copy. 
In this manner, by .opeatcd shillings, a j)entagraph may be 
made to copy an original of ever so large dimensions. 


To enlarge a Plan in any of iJte proportions c^. 

Suppose 

Set the two sockets at 1, os before, and change places of the 
pencil and tracing point; namely, place the tracing point at D, 
and the pencil at C. 


To copy a Plan t/ig same size as the Original. 

Place the two sock^s at *, the fulci’um at D, and the pencil 
at 6. In this case, die lines- upon the new plan will be re¬ 
versed, in- copying. 

Nota X.-~Then: are sometimes divisions of 100 unequal parts: laid down 
oil the bars B and D, to give any intermediate proiTortion, not shewn by the 
fractional numbers. 

2. n-rFentagraphaof a greater length than two. ibet are bcst«made of'hard 

wood, mounted in brass, with steel centres, upon the truth of which depends 
entirely the equable action of this useful instrument. • 

3. ^Though. 1 have given va^ous’methods of reducing- plans, I would ad< 
vise the learner, aSter he has ibamd the contents front a plan, of 2 chains, or 
of 1 chain to an/nch, topdraw another rough plan, of the same size which he 
intends his (inched Tin^to be; and then to transfer it to a clean sheet by any 
of the foregoing methods. This may appear a little tedious, but it will make 
the learner very ex[iert in laying down his lines, which will be found of great 
advantage to him, when he enters-upon the practical part of surveying; 
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TO EMBELLISH A PLAN. 

( 

III order to make a neat, finished plan, some ^no\rledge of 
drawing is absolutely necessary. The learner should also be a 
proficient in plain and orn^joiental penmanshiji ; or he will not 
be able to finish a plan, either with beauty or'elegance. Every 
person who would peel in this art, should devote all his leisure 
hours to copying and making out drawings, either from plans 
or copperplates well executed; as nothing but practice will 
make a good draftsman. 


METHOD L 

Ptans neatly Jinislicd with Indian Ink and Cdours. 

Having transferred the plan to a clean sheet of drawing-paper^ 
or to a skin of parchment or vellum, by any of the foregoing 
methods, draw all the straight lines very finely, by the et’gc of 
a ruler, with a drawing-pen and Indian ink; but the curved 
lines must be drawn by a steady hand. 

Proceed next to make the represen tatii^n of hedges, bushes, 
trees, woods, gates, stiles, bridges, the bases of buildings, &c. &c. 
in their proper places; running a single dotted line, in an open 
field, for a foot-path, and a double one for a carriage-road. 

Hills may be shaded with a brush or hair-pencil, and Indian 
ink. The first wash should be weak, and the edges of the shade, 
particularly at the top and bottom of a hill, must be softened 
off with cle«r water, and a clean brush, kept for that purpose, 
at one end of the pencil-handle; the other end being occupied 
by the Indianfink brush. 

When the hills are very steep, and jise one above another, as 
those in Wales, Derbyshire, Yorkshire, Westmoreland, Cum¬ 
berland, Northumberland, and Scotland, the^ must all be shaded 
according to their various inclinations; always lettifig one wash 
dry before another is laid on; and never neglecting to soEcn 
off the edges of each shade with water. • 
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If some parts of the hills be roclcy^ tint them with a colour 
resembling stoiie^ after they have been shaded with Indian ink 
"and a hair-pencil, in the manner exhibited in No. 2, Plate VII. 

It m^y also be observed that when the inclination gof a hill- 
is considerable, it is never noticed by Surveyors, in shading 
or finishing their plans; and if hills be fiat^ at the top, they 
are left nearly white. , 

The method of shading high moorish ground, and hilly fields, 
may be seen in Plates VI. and VII.; except they must not be 
done with lines. In imitation of engraving, but with repeated 

washes of Indian ink. 

■ 

Alter hills have been properly shaded with Indian ink, they 
may then be coloured in the manner hereafter directed for 
meadow, pasture, and arable land. 

Lakes, rivers, brooks, &c. may also be shaded w’ith a brush 
and Indian ink, pretty strongly at the edges, and softened off 
towards the middle ; and when they are dry, they may be 
washed over with a light tint of Prussian blue. The shape of 
arrows should also be made in brooks and rivers, to shew in 
what direction the streams run. 

Meadow and pasture ground should be coloured with a trans¬ 
parent green, the pasture rather lighter than the meadow ; arable 
land with various shades of fine brown, so that too many fields 
may not appear exactly alike ; and some Surveyors use both 
red, blue, lake, and yellow', in colouring plans. 

If the quick-wood hedges be not made with a pen and Indian 
ink, in imitation of bushes, they may be represented by run¬ 
ning narrow shades of colouring along the black lines which 
form the boundaries of the different inclosures. 


Roads should be washed with a brownish tint, aud the bases 
of buildings with a red one, or with Indian ink, laid on with a 
brush of a convenient size; as it is difficult to* manage large 
brushes in shading small^spaces. * 

Sands upon the sea-shore, may be washed over with a mixture 
of brown, lake, and gamboge. 

Gregns Of variofls shades may be composed of blue and yellow; 
a pleasing variety of brownish tints may be produced by mixing 
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lake, red, or yellow, with a little brown; and a shade for water 
may be l<»rined of Indian ink and Prussian blue. 

All the washes should be made thin, and laid on in a very 
'neat manver; as nothing disfigures a plan or a map so.jnuch as 
daubing on the colours too thickly. 

If the estate be small, the area of each inciosure may be put 
down in some vacant part o^ the plan ; but if it be large, the 
areas must either be entered within the fields themselves, or in 
a book of particulars^ which may also contain any remarks that 
the Surveyor may think necessary to make to his employer, 
concerning the estate. 

In some conv«iient part of the plan, write, in various hands, 
with Indian^ ink, the title of the estate, ornamented with a com¬ 
partment or device. In another vacancy, introduce the scale 
by which the plan has been laid down ; and also a meridian- 
line, with the compass or fiower-de-luce pointing to the 
north. 

The whole may then be bordered with black lines at a con¬ 
venient distance from each other ; and the space between them 
shaded with a hair-pencil and Indian ink. See Plates IX. and 
XI. AlsOf vide N(des 3, 4, .5, and 6, page 37S.J 


Note 1.—If the learner ejuiminc a well*finished, coloured map of England, 
or any other country, he will fully comprehend what has been said on the 
subject of cmlwUishing plans. 

2. —Indian ink must always be used in planning; and as it is frequently 
of a very bad quality, it is advisable to try it before you purchase, by wetting 
one end of the cake, and rubbing it upon white paper. The blackest and 
freest is considered the best. 

C 

3. —The most convenient colours arc those ready prepared in cakes, which 
must-be used in tRo following manner; Dip one end of the cake in clear 
water, and rub miittle of it upon a clean wedgewood or earthen plate; then 
mix it with water, by yoiw hair-pencil, until you have lirought it to any con¬ 
sistency you please. Indian ink must be prepared for ^se in the same way. 

*- 

4. —Mr. James Newman’s water-colours, No. 24, Soho-Square, *London, 
are considered the best. The.following will be found quite sufficient for Land- 
Surveyors } viz. 
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Vandyke Brown. ’ 
Raw Sienna. 
Burnt Sienna. 
Gamboge. 


Yellow Ochre. 
Indian Yellow. 
Light lied. 
l.akc. 


Vernutlion. 
Prussian Blue. 
Prussian Green. 
Sap Green. 


By mcans.uf these colours, a great variety of tints may be formed ; and a 
little practice will soon enable the learner to produce any shade that may be 
wanted for plans, or maps. * 


.5.—-When the price for measuring and planning is very emails Surveyors 
generally finish their plans neatly ; but without either colours, compartments, 
or embellishments of any kind. • 


6.—Professional Surveyors always enter in their Field-Books, the day of 
the month and date of the year, when tlicy begin to survey an estate ; and in 
finishing their Plans, they date them accordingly, and also insert their own 
names, in order that gentlemen may know when, and by whom their estates 
w'crc surveyed. 


METHOD If, 

Plans highhj Jinishet^ with Indian Ink and Colours. 

The foregoinf^ method ot* finishing plans, is very expeditious, 
and may suffice when the price allowed for surveying will not 
admit of much time being spent in making embellishments; 
but when a highly finished plan is wanted, the following method 
must be adopted. 


Meadows. 

With a pen, or a very fine pointed hair-pencil, and light 
Indian ink, make perpendicular and inclining strokes over the 
whole meadow, as represented in No. 1, Plate V^I.; and then 
wash it with a fine, transparent green. The strokes must be 
of various lengths ; but 4ione of them should exceed the 10th 
part of an inch. 


Pasture Grounds. 

Pastures may be shaded with upright and sloping strokes, of 
various lengths, as represented in No. 2, Plate VI.; and then 


K 
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washed over with a green, somewhat inclining to yellow. 
None of the strokes should exceed the 20th part of art inch (n 
length. 

• c 

Corn Fields. 

By the edge of a ruler, or by the hand, draw (in short dashes) 
fine parallel lines, at equal distances from each other, ^o as to 
give the fields the appearance of being divided into ridges and 
furrows, as represented in Nos. 3 and 4, Plate VI.; and then 
Wash each field over with a different tint of brown, inclining to 
yellow. 

Corn-fields neatly finished in this manner, give a plan a very 
fine appearance. 


Moors. 

With a pen, or a hair-pencil, draw the representation of a 
few scattered hillocks, if there be any on the moor. 

Draw also here and there, small bushes, to represent heath, 
broom, whins, and such like brushwood as usually grow upon 
moors. 

Make likewise tufts of grass, if the moor is pasturable; and 
then fill up all the vacant spaces ^th perpendicular and in¬ 
clining strokes, as represented £h!^N6s. 1 and 2, Plate VI. 

If the moor be high, hilly, 'and'rugged, with pools of water, 
caverns, roads; &c. it must be shaded with lines, in imitation of 
er^raving, as exhibited in No. 5, Plate VI.; if any parts be 
w«^^ and marshy^^. they ttiqet be done in the same manner as 
mid'shy ground j and if tl^ thbpr contains large stones, rocks, 
or trees, they ihOst be omitte^>- 

Wben you with Indian ink, you must 

then colour the differ^t'jpilis of'tl^ moor, in the same manner 
as they appear in my^ure. The producing herbage, must 
be washed with a ^e^ish colour, inclhung to blue; the dark 
parts with a brownish tint; the lighter parls '^ith a yellowish 
one, dcc*'&c.; and the i^ruba and bushes. may be touched up 
with a fine, lightish -gre^n. 

If the moor contains wluns, first wash them with green; and 
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then touch them up on the west side with yellow, which will 
c/fve them the appearance of being in blossom. 

By proceeding as above directed, a variety of pleasing effects 
tend'chades will be produced: and you will be aide to give 
your plan a very fine appearance, and make it resemble even 
nature itself. 

» 

Marshy Ground. 

With a pen, or a fine pointed hair-pencjl, and palish Indian 
ink, draw, by the hand, shortish horizontal strokes of various 
lengths, pretty closely to each other. Make also the represen¬ 
tation of reeds, rushes, sedges, and strong herbage, as exhibited 
in No. 1, Plate VII.; wash the whole over with a palish green, 
inclining to blue; and then touch up the reeds, rushes, 
sedges, &c. with a stronger green, which soften off either towards 
the right or left, with a lighter one, or with clear water. (See 
the method of shading trees.) 


Sands and Rocks. 

Sands upon the sea-shore, &c. must be represented by small 
dots, with a pen and Indian ink^ loose stones by figures re¬ 
sembling small circles and ovals, but more irregular; and rocks 
must be made to appear rugged and rough, and to rise in suc¬ 
cession, one above another, as exhibited in No. 2, Plate VII. 
The sands may then be washed over with a mixture of brown, 
lake, and gamboge; and the stones and rocks coloured with 
such tints as will give them the appearance of nature. Some 
stones anti rocks are whitish, some yellowish, some greyish, 
others brownish, t'xc.; hence the propriety of always taking 
their real colour into consideration, when wo intend to give a 
faithful representation upon a plan. , 

% 

Trees. * 

Trees always.^orn and beautify the face of nature; and 
■w’hen they^are neatly drawn, with a fine pen and Indian ink, 
they give a plan a very beautiful and pleasing appearance. 

They must be made with vertical stems, neat, broadish tops. 
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shaded darker on one side than the other : and black, liorizontal 
shades at the bottom, as represented in No. 3, Plate VII. ‘ 

The lighter parts of the trees represent that side upon which 
Ihe light supposed to fall; and the horizontal sharles aTThe 
bottom are intended to denote the shadows of the trees, upon 
the ground. The^!e shadows must always be made on the 
darker sides of trees; and 'also of every other object, where 
shadows are inlended to be represented. 

It is not material which side of a tree be left light; but we 
must take care to make all the trees in the same wood, light on 
the same side; for we cannot suppose that the light can fall 
on the right of some trees, and on the left ol* others, at the 
same time. 

When a sufficient number of trees have been made to give 
the‘wood an agreeable appearance, the vacant spaces must be 
filled u]> with small bushes, to represent the underwood. The 
whole wood should then be w'ashed over with a lightish green ; 
after w’hich, the tops of the largest trees may be touched up 
with a darker green, and with a little brown or yeJIow’, in 
order to produce that pleasing variety of tints wdiich we so 
often behold and admire in nature. 

Note I_When the Indian ink, comp<)«in" the tires, is not perfictly dry- 

it will run in wasbinjr the wood with green ; in order to avoid tliis, tin' green 
wash may he laid on before the trees and hushes are made.—This ohservatioit 
also points out tlie propriety of colouring fields, before the (juiekwood fences, 
arc made with Indian ink. 

2. —The toi'/s of trees arc formed in various ways. Soinctinies they are 
made w ith jagged I'dges, and filled np in the middle with irregular strokes, 
in dill’crent diieclions ; and some Surveyors form them entirely hy hori/onlai 
lines of varionsdenglhs. 

3. —"When trees arc small, and neatly made, it is imiieccssavy to touch them 
up with any colour. 

I 

4. >-Qiiickwoad hedges ^usl he made with a^pen and Indian ink, in imita¬ 
tion of bushes ; and when trees are projierly introduced, they have a very go<xl 
eiibct in the hedge-rows, (See Plates IX. and XI.) 


Lakes, RiverSf and the Sea-lShorc. 

Water must first be coloured with a fine tint of Prussian blue ; 
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and then shaded^ by a pen, and Indian ink, with crooked or 
v'lived lines, bold near the edges, and fainter towards the 
middle, as exhibited in No. 4, Plate Vll., which is intended to 
repi’esent a mere or lake. • • 

Rivers and brooks must also be shaded with waved lines, 
continued from one end to the other, as represented in Plate 
XI .; and the sca-shore in a similaj; manner, but much stronger 
and bolder than either lakes or rivers. 

JVy/e 1.—dnil’tsmeii do not wash with Prii^ian blue, uniil they have 
iiiiinbcd tthuding with Indian ink.; but it is n^nch bettor to colour tliu water 
Ijclbfc it i.s shaded, as the ink frc<iuently run.s when a wash is laid niton it. 

2.—Here it may not be im])ropcr to oh.sorvo, that in col^juring lakes, rivers, 
<S,c. with Prussian blue, the wash should I>e pretty Mronpf at the edges, and 
-oftened oiT with w.itoi, towards the muldle. 


HtV/y Gromd. 

Meadow and pasture ground should first be washed with a 
fine gfcen, and ploughctl land with a yellowigh brown, as before 
directed ; the hills must tjien be shaded in lines, with a pen 
ruid Indian ink, tts represented in Nos. .? and (i, Plate VII. 

The sides of hills, rtiay be shaded in the manner represented 
in the knser part of No. (i; and when the lop of a hill is level, 
it must be left almost without sh:ule. 

The greater the altitude of a lull, the deeper must be the 
bhude; but the level part of a valley bctw'een two hills, must 
be very faintly shaded. 

It will add greatly to the beauty of the plan or map, if all 
the hills be introduced in their proper places. When this is the 
case, and the hills arc properly shaded, they form what is called 
a cj/e view ; it being supposed that the eyebf the observer 
is elevated to some distaitce from the gi ound. 

What has been said on this subject will be fully comprehended 
by the learner,,he carefully examine the Plate to which I 
have akeadV referred ; and also No. o, Plate VJ., which repre¬ 
sents a high, moorish district, shaded in a very neat and ex¬ 
pressive majiner. 
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Pfamtre Grounds. 

In order to draw a true plan of pleasure-grounds^ it is ne¬ 
cessary to measure such lines, in taking the survey, as will 
enable you to lay down con^ectly, the shrubberies, grass-plots, 
and fish-ponds ; the bases of summer-houses and alcoves ; and 
the turnings and windings of all the gravrl-walks, &c. &c. 

Tiie trees, bushes,*\)ascs of building,*:, &c. See. must then be 
neady nriadc; the fith-ponds and grass-ph^ls properly coloured 
and sliacled, as before rlirectrd, for lakes and meadows; 
and the gravel-walks washed with a fine brown inclining to 
yellow, 

^otc 1.—li' tili’ n stalikv, /;arcic*ii.s, &c. i.\f. L.* : ituatcf! witliin 

the pIc;isnrc- 4 > rot nidi-, the greatest i’,uv should he taken to lay listm dj\\n eor- 
rcctly; as a geiitlciran will t ’sily d:sco\cr the smallest inarcniacy in a plan 
of those plafes with wliich lie iS so well acquainted. 

2_When plcasure-prounds arc surveyed and planned with adjoining 

estates, the .«airie f-e.tle must, of cour.so, he used for the whole ; hul when the 
former tire nu-.tsured scptiratcly, a large se.,ie should be clio.sen, in order to 
allow suificient room to plan every ohject distinctly. 


Gat dens. 

Gardens should be correctly and neatly planned ; and finisiied 
in a tasteful and elegant manner. 

The hot-houses, green-houses, grass-plots, gravel-walks, beds, 
SiC. Sec. should all be drawn and laid out, as they appear in the 
garden itself^ ^ 

The divisiqns between the diiferent beds may be made with 
short dashes, as represented in Nos. *3 and 4, Plate VI.; the 
beds should then be lightly shaded with a pen and Indian ink ; 
rows of bushes inserted along the sides of th^walks^ and at the 
divisions of the various beds; and here and there a feV scat¬ 
tered trees should Iw made, as before directed, if there be any 
in the garden. 
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The gravel-walks must then be washed with a yellowish 
brown ; the grass-plots with green; and the different beds with 
a light tint of yellow, red, lake, blue, green, or any other colours, 
so as to produce a pleasing variety ; and the trees may Ije 
touched up with a little dark green ; and occasionally a brownish 
or yellowish tint may be used, to give them an autumnal ap¬ 
pearance. * 


NoL ’.—When plans ate to be finished with colours, it is nut necessary to 
bhadc them so much with ludiun ink, as when tfjpy arc fiuislted with Indian 
tnk only. 


IV/e liases of linHiIiu^s, 

The outlines of the buses of buildings must be made with a 
drawing-pen and Indian ink, bold and lilack on the south and 
east sides, or on the north and Avest’ Sfifes’; and tlie spaces in the 
middle filletl up with oblique lines, ;ts represented in No. 7, 
Plate VJl., which is given expressly for the purpose of making 
the learner fully acquainted Avith the method of shading the 
bases of buildings, drawing the plans of villages, towns, &c. &c. 

• 

Koli- 1,—When ii proprietor wishcs> to have a plan of his buildings, offices, 
yards, &i‘. &c, upon a iiirge scale, the dimensions should be taken in feet and 
inehes, or in feet aiul tenths, wliicli is preferable; because the chains and 
tenths of a ehuin, upon the plotting-scale, may then he considered as feet and 
tenths, and used accordingly in planning j or when it is more convenient, each 
chain may be called ten feet; consequently, each division will then become 
one foot. (See Note 3, Prob. 1. Part 111.) 

2. —When it is intended to lay down buildings by a large scale, the thick¬ 
ness of the walls, the lengths and breadths of rooms and palsages, the widths 
of doors and windows, the projections of fire-places, and other necessary 
diincnsiuns, should be taken, in order to produce a corrcct^lan- 

% 

3. <—After the base of a wall has been foriuethby iiarallel lines, dratvii at 
such a distance froinxach other as to exhibit the wall’s thickness, the space 
between tlie^ liiff^may then be shade d by oblique lines as before directeil. 
The ^our-ways should be left 0 )U‘n; the \\ indow-bottoins represented by omit¬ 
ting to shade them with oblique lines ; the chimney-bottoms or firc-placcs ex¬ 
hibited by making the inside of the wall to project into the loom, at right, 

n 1 
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Angles; and the steps of the sUirs denoted by parallel lines, drawn at proper 
distances from each other. The insides of the rooms may either be left white 
or coloured, at the option of the draftsmen j and if it l>e thought tedious to 
shade the bases of the walls with oblique lines, they may be done with a brush 
ahd Indian in^. 


4.—The name of every rooma office, yard, must be given, either v.*ithin 
the rooms themselves, oe in the margin of the plim; and when the premises 
are extensive, tbetAmes of the roomt,', out-offices, yards, d^c. will be numerous; 
there will probably be the kitchen, bock-hltchun, parlour, hall,'breakfast-room, 
dining-room, drawing-room, dairy, pantry,. stairs, brew-house, wash-house, 
coal-house, carriage-house, stables, cow-house, calf-housc, hog-stye, soil-bole, 
barn, stable-yard, court-yard, orchard, garden, &c. &c. What has liecn said 
on this subject will be easily comprehended by inspecting No. 2, Flale V.; 
which is the ground plan of a small house, laid down by a large scale, in order 
to show the learner how he must proceed with plans of a similar nature. 


fi...i.When premises arc to be sold, every convenience should be pointed out 
on the plan, in order to promote the sale; and it wilt be found very advan¬ 
tageous to have plans of the.cellars.and the upper stories, and even the eleva¬ 
tions j but this is more properly the business of an Architect than that of u 
Land-Surveyor. Some persons, however, will find it of considerable advantage 
to obtlin a knovvicdge of both these sciences; as gehtleinen frequently want 
not only plans of their estates, but also architectural draughts of their 
buildings. 


The Elevations of Buildings. 

. In tirder to give a perspective view of the elevation of a buikU 
ing, it is necessary to be acquainted with the art of drawing in 
perspective; but an architeclttral view may be produced by 
taking the dimensions of the building, and laying them down 
by a scale of equal parts. 

When it is intended to give the elevations of any buildings 
belonging to a &rra, or the elevation of a mansion-house and 
offices belonging to a gentleman’s estate, the length from end 
the perjiendicular height from the. ground to the 
ea^s, the height of the gable-ends, the height a^Weadth of the 
chimney-tops, the height and width of the doors and windows, 
their situations in the walls, and every other necessary dimen- 
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sion must be measured; then these dimensions being correctly 
laid down by a scale, will give an architectural view of the 
elevation of the building in question. 

What has been advanced on this subject will be further illus* 
trated by referring to No. 8, Plate VII., which is an architectural 
viewH)f a gentleman’s house, given for the inspection and im¬ 
provement of the learner. The house itself*is built with gable- 
ends, but the roofs of both the wings are hipped at one end, 
which make a pleasing contrast in the elevation. 


Note 1.—After the outlines of an elevation are drawn, the common method 
of shadin" is by a hruhh and Indian ink; as it is generally thought too 
tedious to shade with strokes, in imitiition of engraving. The roof should 
be shaded pretty strongly at the ridge, and softened oil’ towards the middle, 
with water. It may then be washed with Prussian bine; and if the washes, 
both of Indian ink and colour, be light and often repeated ; a more agreeable 
softness will be proflnced than by layinc; on only two or three .strong washes. 
When the roof has facL'n thus sliadcd, lines ipav Ixjjlrawn parallel to the caves, 
decreasing gradually in their distance from each other towards the ridge, to 
represent tlie edges of the slates. If the house be cotcred with tiles, the lines 
must Iw at equal distances from each other; Iwcaiisc tiles of di/Ifcrent sizes 
are never laid upon the same house. 

2.—If the front of a building jiroject beyond the wings, it must Ite denoted 
by making its shadow fall upon one of the* wings i hut if the tving-s project 
bu}'und the front, the shiuilc of one of them must be made to fall upon the 
Iront. (See Nlo. 8, Plate VII., where the shade of the fiont falls upon the 
right wing; if tl)e wings had projected, the shade of the left wing would have 
fallen! upon the front.) 


3 _If a house be built of brick, it may be coloured red ; if of stone, a 

coloiir may be chosen to resemble it; and wlien a roof is covered with grey 
slates, bine slates, or red tiles, it may be coloured accordingly. Sometimes 
the front, of a building is shaded with Indian ink, the roof tinted with bine, 
and the stone duui-posts, winduw.jamhs, string-courses, chimney-tops, &c. &c. 
cotoured so as to resemble stone. Indian ink, however, is generally used for 
fronts, in preference to any colour; as it is considered tli give buildings a 
much richer appearance. ^ 

• 

4 _If there fie trees about the buildings, they may be etchcA with a pen 

and,Indian ink, in '.trftation of engraving; the ground in front should be pro¬ 
perly shaded; the gravel-walks coloured with a light brown; and if the eleva¬ 
tion be bordcped with black lines, as in No. 8, Plata VII., the sky may he 
coloured with a line blue, or shaded with Iiidiiin ink. 
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6,_^Thc elevations of buildings belonging to estates- that have been sur¬ 

veyed, should be given on vacant jiarts of the plan, as embellishments; it is 
very seldom indeed that they arc drawn in their true situations, Itecause they 
would intercept the view of the ground plot; and besides, they are generally 
Taid down b/a much larger scale. The mansion-house of a nobleman, well 
executed, on a vacant part of the plan of his estate, has a very pleasing ^iFcct j 
and will never fail to gratify the proprietor. 

f 

6_It is almost superfluous to remind the young draftsman that he should 

always keep his hands perfectly clean, and also cover his plans and maps with 
clean paper, (jiarticularly ynder his hands,) to preserve them from being in 
the least soiled in dniwing them; as nothing exhibits the carelessness of a 
draftsman in a more conspicuous light, than seeing his work besmeared with 
duht, ink, or colours. 


METHOD III. 


Plans kighlif Jlnishcd wHh Indian ink. 

A plan highly finished witli Indian ink only^ has a very 
elegant appearance, and is considered, by most persons, to ex¬ 
cel those done in colours; but the process is very tedious, and 
requires much time to do it neatly ; however, if the Surveyor 
be well paid for hi;f time, he ought to finish his plans in that 
manner which is most likely to give satisfaction to his em¬ 
ployers. * 

Many Surveyors keej) plans by them/ finished in various 
ways, as specimens, in order that gentlemen may have an op¬ 
portunity of choosing in what manner they will have the plans 
of their estates executed. 


Shading with the Pm. 

In finishing a plan with Indian ink, a fine pen ought to be 
used ; and t|ie fields should be shaded in a great variety of 
forms, in imiiation of engraving, as exhibited in Plates V. IX, 
and XI. I 

Some fields ^lould be done lighter, ayd others darker, so as 
to produce a pleasing tontrast of light and shade. Some may 
be executed in such a manner as to resemble \grn-fields, as in 
Nos. 1 and 6, Plate IX.; and 13 and 16, Plate XI. ;*and cithers 
may be shaded like meadow and pasture, as exhibited in Nos. 
1 and {?, Plate \T. 
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High, moorish ground should be shaded as represented in 
No. R, Plate Vl. ; and marshy ground, sands, loose stones, 
rocks, trees, water, hilly fields, and the bases oF buildings, as 
denoted in Plate VII.; and even the elevations qf buildings 
look very elegant, when tlicy are finely shaded with lines, as 
No. 8, in the Plate to which we last referred. 

Note —In fitiishing u plnn with Inflian^nk onlv, it is necessary to shade it 
much closer and deeper, than in Tinishing with Indian ink and colours. 

Pcinnaii.shii>. 

In m.aking fitiishtd plans, tio orn:imcnt.s or esnbcllishmcnts 
will com pen'■’ate For bad pojman.ship. 

Writing, Gennan-texi, Priming, and Figiivos, are all essen¬ 
tially necessary Ibr a dr.-ift^nKto ; and whoever wonlrl excel in 
the art oF planiiing, should use his utmt>st endeavours to be¬ 
come a coniplete and elegant penman. 

He should practise the various hands, either by copies well 
written, or by good copper-plates, until he can make all the 
letters and figures correctly, and with true tgste; and it will save 
him much trouble in malyng compartments and devices, if he 
can .acquire the art of flouri^>hing •and ornamenting neatly and 
elegantly with the pen. (Sec Koles 3, 4, 5 , atid {>, page SIS.) 


Ormmenls. 

Any compartment or device may be chosen to fill up the 
vacant corners of a plan, such as the compass, scrolls of paper, 
wreaths or festoons of leaves and flowers, branches or sprigs of 
oak, palm-tree, weeping-willow, myrtle, laurel,* olive, &c. &c. 
Also shields, coats of arms, columns supporting vases or urns, 
mathematical instruments, cattle, sheep, or w^tever else may 
please the fancy of thedraftsman. . 

./ 

» • Ornaments on Plalc IX. 

In the N. W. corner is a device formed of an oak branch, 
leaves, and acorns on the left siilc ; and on the right side is a 
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branch of large pointed leaves resembling sedges or sweet flags, 
intertwined with a siring of small leaves ; and both branches 
are united at the bottom by a bunch of riband. 

• In the S,. W. corner is a scroll of paper, supported by a 
fluted column; by the side of wlu'ch are some ears of corn, and 
iit the bottom a few blades of grass and herbage. 

In the N. E. corner is the sun in bis meridian splendour, 
with a fancy device resembling an ogee cornice, fronted with 
reeds ; and from each end of the cornice is suspended a festoon 
of small leaves. 

In the S. Fi. comer is a plotting-scale; a pair of compasses, 
two drawing-pens, and a writing-pen, interwoven with a gar¬ 
land of small leaves and berries, resembling those of the 
myrtle. 


Ornaments on Plate XL 

In the N. W. corner is a fancy device, in the form of an 
oval; and in the N. E. corner is a rectangular device, with the 
exception of the arch at the top. This device i.s ornamented 
with a bunch of riband, and two festoon.s of small leaves and 
berries, lumging upon two scutcheons, or shields. 

In the S. W. corner is a column, at the^top of which is a 
vase encircled with leaves and flowers. On the ^vest of the 
Cdlumn, lintaniiia is seated, leaning on her shield, holding a 
spear in her right-hand, and with her left-hand pointing out 
the science of Surveying. To the east of the column arc two 
sheep, emblems of agriculture. 

The plotting-scale, drawing-pens, &c. arc nearly similar to 
those ill the last plate. 

In the S. E. corner is a parallel ruler, a plane table, a terres¬ 
trial globe, a cr(:|.wing cock, and a youth seated upon a bee-hive, 
with a pair of edmpasses in his hand, at work upon Plate XII. 

The cock is an emblem of early rising, and the bee-hive may 
be considered as an emblem of industry; and it may here be re¬ 
marked that it is impossible to attain emiiienos in tile ajt of 
Surveying, without early rising, industry, and perseverance. 
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AflSCELLANEOUS INSTRUCTIONS 

IIBLATJXC TO 

SURVEYING, PLANNING, CASTING, VALUING, &c. &c. 


1. The title of a plan should s9t forth the name of the pro¬ 
prietor; and also the name of the township, hamlet, parish, and 
county, in which the estate is situated. • 

2. The names of the adjoining; lordships, or the names of the 
proprietors of the adjoining lands, should be given on the plan, 
in order to point out clearly the situation of tlie estate, and cor- 
roberate the title, 

S. All principal roads passing through the estate, from one 
highway to another, should be laid down ; anti the places to 
which they lead, specified. • 

4. All foot-paths and bridle-roads should be pointeil out, in 
order to determine the public right; and guard against en¬ 
croachments. 

5. All occupation and privileged roads# through adjoining 

estates, should be noticed«either on the plan, or in tlie reference- 
book. • 

6. All ancient highways, leading through the estate, although 
not now in use, should be particularly specified, and the names 
of the proprietors given, to show in whom the privilege of re¬ 
opening them, if necessary, is vested. 

7. The ancient and proper names of fieldvS should be pre¬ 
served ; as it generally creates confusion and mistakes, wdien 
new ones are assigned without sufficient authority. 

8. It has already been observed, that the exti^mities of the 
ditches are generally the boundaries between adjoining fields ; 
this, however, is not always the case, as the stfcm of the quick- 
wood sometimes fonns^the boundary ; hence the necessity of 
obtaining an assistant who is well acquainted with all the local 
customs of the pikee. 

^.•The’greatest care must be taken to find the area of each 
field correctly ; and particularly if the survey be taken for an 
inclosure, or to make a valuation for the land-tax, poor-rates. 
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county-rates, and other assessments; for it is evident that if 
the survey be incorrect, the valuation can never be equitable; 
and will consequently produce nothing but disputes and dis- 
(satisfactior among the proprietors and occupiers, instead of 
peace, harmony, and friendship. 

10. In valuing for an assessment, great care should be taken not 
to over-rate the land that is o^ a poor quality, and lies far from 
the means of improvement; for bad land costs the occupier as 
much in labour and seed, as good land, and is far less produc¬ 
tive. (See more observations on v.aluiiig land, in Part VI.) 

11. In reducing a phan for portable use, care should be taken 
to choose a scale sufficiently large to exhibit all the irregularities 
in the fences, buildings, &c. 

12. Several small farms, or detached pieces of land, belonging 
to one proprietor, may be laid down upon the same sheet. 
'J'hey ought not, however, to be joined together, but planned as 
separate estates. 

l.'j. When one sheet of drawing-paper is too small to contain 
the survey, two or more must be neatly pasted together; and 
when those parts that have been wet with the paste, are nearly 
dry, they may be made smooth by a warm iron. The edge of 
one of the sheets should be cut even, and laid' nearly half an 
inch over the edge of the other sheet; and a piece ;of clean 
paper should be laid under the iron, to prevent it from soiling 
the plan. 

14. It has already been observed that the surveying-chain 

should frecpiently be measured. The readiest method of doing 
this, is to drive two stakes or pins into the ground, exactly at 
the distance of 22 yards from each other. Professional Sur¬ 
veyors mcasi're their chains in this manner every morning, 
when they are engaged in extensive measurements. When 
the chain has b^'come too long, it is better to cut a little from 
several of the IVnks, than to take oft’ the rings; care, however, 
must be taken to keep' each 10 links of an equal length, or the 
dimensions will be incorrect, ' 

15. The book of particulars, before-raentiohed, ia generally 
called “A Terrier of the Survey,’ and should contain references 
corresponding to those upon the plan ; also the name of each 
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field, or the i^ne of the proprietor, or of the occupier; and 
the area of each field, in acres, roods, and perches. If the Sur¬ 
veyor value the estate, the Terrier ought to contain the value 
per acre to let, or for sale ; the annual value of each ^eld to let, 
or the total value for sale; and also the cultivation of each 
field : thus will the proprietor be furnishec^ with every neces¬ 
sary particular relating to his estate. 

l6. 'J'he Terrier may likewise contain remarks and obser¬ 
vations on the quality of the soil; and p#int out the method 
of improving wet marshy grounds, by draining them; com¬ 
mons and waste lands, by inclosing them; large fields, by 
dividing them ; &c. &c. 

17* Some Surveyors return three measurements of each field 
in the Terrier; viz. the land in cultivation ; the hedges and 
waste land; and the total quantity, or sum of both. 

18. In giving the cultivation of each *field, the permanent 
meadows, or those which the tenant is prohibited from breaking 
up, should be particularly noticed. 

iq. In writing out a valuation-book for the purpose of making 
assessments, all the lands and tenements in tl^ occupation of the 
same tenant, should be co|je<:ted together ; and put down on 
the left-hand pj^e of the book. /Vt the top of the page must 
appear the name of Ae tenant; and in the first and second 
column^ respectively, the names of the proprietors and thenum- 
bcis o;i the plan, 'i'iie third, fourth, fifth, and sixth columns, 
must contain the name, measurement, value per acre, and total 
value o(‘ each field respectively. The right-hand i>age may be 
left blank for incidental remarks, when a change of occupation 
takes place; or when any circuuistance occurs that affects the 
arrangenieiiL of the book. • 

20. When the valuation is high, it is frequently thought pru¬ 
dent to calculate the assessments fVoni onc-fbur^i, one-half, or 
three-fourths of the uinownt; this, however, is more jiroperly 
the consideration of the occupiers, than that of the Land-Sur¬ 
veyor. Sometime^ the assessments are calculated from one- 
half, or three-fourths of the valuation of the land; and from 
one-fourth of the valuation of the buildings. 
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A TERRIER OF THE SURVEY IN PLATE IX. 



■■ T I M ■ ■ 1 ■ ■ 



Value 


oi 




per 

Total 


Names 

Cultivation 

Area 

Value 

pC 




Acre 

per 

a 

O 

of the 

of the 

in 

to rent 

Annum 

f0) 




to rent. 

o 

Fields. - 

Ground. 

A. R. P. 

£. ,r. d. £. s. d. 

j 

1 

Calf Garth. 

Pasture . 

1 0 20 

2 12 e 

2 19 05 

2 

Lane Close. 

Arable . 

2 2 38 

1 16’ 0 

4 18 6i 

1 

I.OW Close. 

Permanent) 
Meadow j 

2 0 10 

2 2 6 

4 7 1\ 

fl 

Turnpike Close 

Arable . 

13 1 28 

1 14 0 

22 16 5I 

5 

Daisy Field .... 

Meadow . 

11 0 9 

1 15 6 

19 12 5} 

6 

Triangle......... 

Pasture . 

12 2 18 

2 3 6 

27 8 71 


Siini Total . 

1 

43 0 3 

P 

82 2 




/ 




Kole 1._^I'he annual value of each field may be found from the area, 

and the value per acre, by the Rule of Three ; hut when the calculations 
are numerous, much labour may be saved by using Hudson’s land Valuer’s 
Assistant. 

2. _If one tenant occupy all the foregoing estate, his rent will be 82/. 

Ss. 9iff- per annum; and if the assessments Ikj made from thrce>fourlhs of 
the annual value, he will be assessed at 621. 12r. Id. 

3. _Tho Terrier may be divided into any number of columns, to suit the 
purpose of the Siirveyor; and when the observations, remarks, &c. are too 
numerous to be contained ^n the columns of on^ page, each two opposite pages 
may be divided into cohimns, in which may be entered every necessary infor* 

matron relating to the estate. ^ 

« 

4> 

4. —In extensive surveys and valuations, an alphabetical index should be 
annexed to the Terrier or Valuation>Book, in order that the name of any par- 
ticular proprietor or occupier may be more readily found. 
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Part tj^e 

Rules and Directions for laying out any given Quan- 
tity of Landy in any proposed Figure; for parting from 
any Field or Figure any*Qimntity *of Land required; 
and for dividing a Piece of Land amng sundry Claim¬ 
ants in the Proportion of their respective Claims, or a 
Common, ^c. of variable Value, among any Kumber of 
P'tvprictors^ in the Proportion of their T^sjKctive Interests, 
Also, the Method of reducing Statute Measure to Cus¬ 
tomary, and vice vqrsa. 


SECTION L 

nur.r.s and directions for lavung out Ayr given 

QUANTITY OF LAND, IN ANY PROPOSED FIGURE; AND 
FOR PARTING FROM ANY FIELD OR FIGURE, ANY QUAN¬ 
TITY OF LAND REQUIRED, 
f 

When the land to be laid out, or parted off, is given in acres, 
roods, and perches, it myst first be reduced info square links; 
in vrhich process the following Table will be found extremely 
useful. 

When it is required to part off from any held, or figure, any 
quantity of land, it is generally necessary, first, to measure the 
whole, if the dimensions be not given. 
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In laying out the square^ in the fieltl, let A B represent one 
of its sides, which make = 8()0.2 links. At A, erect the per¬ 
pendicular A D, which = A B ; and at B, erect the per¬ 

pendicular B C, whidi make also = A B. Then measurq the 
line C D, and if you land it = 8(^.2 links, the work is right. 

2. Required the side'of a square, which shall contain 1:^ 
acres, 2 roods, and 32 perches. Ans. 12r»3 links. 

PROBLEM.III. 

Upon a given LinCt to make a liectnngle, that shall contain ani/ 
proposed Qiiatititjf Land. 

Rule.—D ivide the proposed area by the given side, .and the 
quotient will be the other side of the rectangle. 

EXAMPLES. 

1. Lay out 3a. 3h. 2(ip. in the form of a rectangle, one side 
of which muSit be 830 links. 

sq. links. 

3a. = SOOOOO 
3r. = 75000 
26p. = 16250 • 

85,0)39125,0(460.3 links, the other side. 

340 

•512 

510 

■ • 250 
95.5 
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/ 

t 


A -B 

• • • 

la laying out the fectangle in the field, let A B represent the 
given side. At A, erect the perpendicular A D, which make 

links; and at erect th^ perjiendicular B C, which 
make = A D. Then measure the line C D, anci if you find it 
= A B, the work is right. 

^ IF one side oF a rectangle be 525 links; required the other 

side, so that the figure may contain Ga. 2r..23p. 

Ans. 1265.5 links. 


PKOBLEM IV. 

• 

7\j lay out itmf jiiven^fjuantUif of' Land in a Rectangle, so that 
one of i/v. Sides shall he two. three. Jour, or any number qf 
times as tong ns the other. 

Rule.—D ivide the given area by the given number, and the 
square root of the quotient will be the shorter side, which multiply 
by the given number, and the product will be the longer side. 

EXAMPI.ES. t 

1 . Lay out 3a. Or. 32p. in the form of a rectangle, one of the 
sides of which shall be twice a.s long as the other. 

^ sq. links. • 

3 a. = 'JOOOOO 

32 p. =r 20000 
‘>)326^000 

Ki0006(400 links, the shorter side. 

16_ 2 

• • 0000 800 links, the longer do. 
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Let A B C D represent the rectangle, which you must lay 
• /'ut according to the directions in the last problem; A B being 
800, and A B 400 links. 

2. A rectangle contains 7a. 2r. Op. ; what ere its sides, one 
of them being three times the length of the other ? 

Ans. loOO and 500 links. 


PROBLEM V. 

U/xm a given Base, to lay out a Triangle that shall contain any 
given number of Acres, 

Rule.—D ivide the area by half the base, or twice the area 
by the whole base, and the quotient will be the perpendicular 
of the ti'iangle. 

EXAMPLES. 

1. Lay out 3 a. 2r. 16 p. in the form of a triangle, the base of 
which must be 1200 links. 

sq. links. 

3 a., = 300000 
2r. = 50000 
lOp. =: 10^0 

6,00).3^,d0 

(iOO links, the perpendicular. 
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Upon any part of the given base A B, Mippose at D, erect 
the perpendicular D C•which make =: 600 links; then stake 
out the line A C and B C; so will A B C be the required tri-, 
angle. But if tlie perpendicular be greeted at either end of the 
biise, as at B, then the line A E must be stalced ouf; and ABE 
will be the triangle required. 

^^^ 4 ^equircd the perpendicular of a triaugle, which contains 
6a. 2h. 37P-, its base being 1.536 links. * . Ans. 8G5.2 links. 


PROBLEM VI. 

To laif out a Trapczivni, that shall coyiain ant/ Number of Acres, 
i^c. ,■ having one of its Sides or a base Line given.’ 

Rule 1 .—Divide the given area into two parts, either equal 
or unequal; and then, by the last problem, find the perpen¬ 
dicular that will lay out one of these parts in a right-angled 
triangle, upon the given base. 

You must then consider this perpendicular as one of the dia¬ 
gonals of the trapezium, and also the base upoi\ which you 
must lay out the other triangle. 

Rule 2.-— Divide the given area into any two parts, as before; 
and then, find the perpendicular that will lay ou( one of these 
parts in a right-angled triangle, upon the*given bqsc. 

Add tlic square of the perpendicular thus found, to the 
square of the given base, and the square root of the sum will 
be the hypothenuse. Consider this hypothenuse as one of the 
diagonals of the trapezium, and also the base upon which the 
other triangle must be laid out. 

• R ‘i 
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EXAMPLES. 

1. Lay out Sa. in a trapeziun., upon a given side of 800 links. 

BY THE FIRST RULE. 

Divide the given area into G and 3 acres^ and let the ^ langle 
upon the given side contain the greater part. 

5a. = 500000 square links. 

8,00110000,00 o 

l‘i50 links, the perpendicular of the first triangle, 
and also the ba^ie of the second. 

3a. = 300000 square li.iks. 

' 2 

125.0)6'0000 0(480 links, the perpendicular of the second 
500 ‘ triangle. 

1000 

1000 

• • • • 0 


c: 



A B 


In laying out the trapezium, in the field, let A B represent the 
given side. At B, erect the perpendicular B C, which make = 
1250 links. Then, upon any part of the line B C, as at D, erect 
the perpendicular D E, which make =; 480 links. The four out¬ 
lines being properly staked out, the work will be completed. 
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BY THE SECOND RULE. 

5a. = 500000 square links. 

O 

8,00)10000.00 

1250 links, the perpendicular of the first triangle. 

'Ehen^^V'1^50'ir»^ = v" 156'2500+6'40000=v/2202500 

= 1481 links, the hypothenuse of the first, and also the base of 

the second triangle. ^ • • • 

3a. = SOOOOCf square links, 
o 

1484)ti{)000()(4t)4..3 links, the perpendicular of the 
;><).'>() second trianglej* 

•”•1400 

.5.0.30’ 

lOlO 

44.52 

•188 


C 



Having laid out the triangle A B C, &s before directed; upon 
any part of the line A C, as at D, erect the perpendicular D E, 
which make = 404.3 links. Stake all the outlines, and the 
work will be completed. 

2. Lay out I 2 a. in a trapezium, upon a given side of 1400 links. 

Ans. Supposing the given area divided into 7 and 5 acres; 
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then, by the first Rale, the perpendicular of the first triangle is 
foAind to be 1000 links; and tliat of the-second the same. 

. By the second Rule, the perpendicular of the first triangle is 
found to be 1000 links; the base of tlie second 1720.5, and its 
perpendicular 581.2 links. 


■ PllOULEM VII. 

Upon a given Base^ lo lap out a Rhonibtix of any Content less 
' ihi,H the Square of the Base. 

Rule —Divide the content by the base* and the quotient will 
be the perpendicular. Then, from the j^quare of the base, sul)- 
tract the square of the perpendicular, and find the square root 
of the remainder. Upon the base, from one of its extremities, 
mea.'sure a line equal to this root, and at this point erect a per¬ 
pendicular. 

jVv/c_It is evident fi’om tho foregoing llutu, that the area of a rhomlni.s 

or rhomboides may be found liy mulliplying the Inisc by the per{)L'iidiciil.ir 
breadth. 

EXAMPLES. 

1. Lay out in a rhombus, 5a. 2r. 16p. its base being SOO links. 

sq. links. 

5a. = 500000 
2 k. = 50000 
16 p. = 10000 
8,00|5rj0O,W 

700 links, the perpendicular. 


Then, ^HOO^ — TOO=.^040000 - 490000=;= V' 150000=387.5 
links, at which distance, from one of tlie extremities of the 
base, tlte perpendicular must be erected. 
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In laying out the rhomfius, in the field, let A B represent the 
given base. Frofci A, on the line A B, measure 387.3 links to 
D ; and at D erect the perpendicular D E, which make =. TOO 
links. At E, erect the perpendic*ular E C, which malie = the 
base A B. Measure the lines C B and A E, and, iC you find 
eaeJi of them = A B, the work is right. * 

2. Layout a rhombus, whibh shall contaifi 6a. 1 r. 8p., upen 
•a bale tmeasuring QOO links. 

Ans. The perpendicular is found to be ^700 Ifnks, and the 
distance at whicli it myst &e erected from one of the extremities 
of the base 56.^.7 links. 

• 

riioBLEMniii. 

To lay Old a?iy given Quantity of Land in a Circle^ 

Rulf: 1.—If we multiply the square of^the diameter of any 
Circle by .7854-, the product wifl be the ai«ea; consequently, if 
wc divide the area by .7854, the quotii^it will be the square of 
the diameter, 

3. Multiply the square root of the area by 1.12837, and the 

product w'ill be the diameter. • 

Examples. 

1. r.ay out one acre of land in a circle. , 

sq. links. 

.7854)1001)00.000000(127323.65 links, the square of 
78.54 the diameter. 

21400 
1 .>708 

•57.^ 

5t.078 
• 25420 
23562 

• r838() 

15708 

23562 

• .51580 

47124 

•44^1 

39270 
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Then, 127323.65 = 356.82 links, the diameter of a circle 
containing one acre of land. 

Or, by the Second Rule, ? 00000 = 316.227 J and 316.227 
X 1.12SuJ7 = 356.82 links, tlie diameter, as before. 



In laying out the circle in the field, provide a strong cord, in 
length equal to the radius of the circle, which in this case will be 
178.4 links; and fixing one of its ends at B, as a centre, make the 
other fast to your offset-staff], near its lower extremity. Then, 
stretch the cord to A, and, with the line A B, describe the circle, 
keeping the staff perpendicular, andmakiiigamark on the ground, 
with its pike, by which you must stake out the circumference. 

Or, at proper intervals, stretch the radius A B, and put down 
stakes in such a manner as to form the circumference. 

2. Required the diameter of a circle, which will contain half 
an acre of land. Ans. 252.3 links. 


rilOBLEM IX. 

To lay Old any gvom Quantity of Land in a regular Polygon, 
Rule. —Divide the Jjrea of the required polygon, by the area 
standing opposite to its name, in the subjoined Table, and the 
square root of the quotient will be the length of the side. Mul¬ 
tiply the side thus found, by the polygon's number, in the 
column of radii, and the product will be the radius of the circle 
circumscribing the required polygon. 
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A Table of regut^r Polygons, with their Areas ; and the Radii of 
their circumscribing Circles, when the side of the Polygon is 1. 


1 No. j 
'Sales. 

1 I 

1 Names. 

' 

1 

i Areas, j 

• 

Radii. 

1 ^ 1 
'' 1 

Triangle 

0.-i33 

0.577 

I . 1 . 1 

Square 

1. 

0.707 

t ^ i 

< r> 1 

Pentagon 

1.72 

0.S.>1 

: 6 

HexagoTi 

2.5.08 *\ 

1 ' 

i 7 

j Hejttagon 

3.6‘3-i i 

1 1.152 

i ^ 

Octagon 

L82S 1 

1.3(;6 

! 

Nonagon 

a 18^2 i 

1.462 


Decagon 


1.619 


Undecagon 

9.365 


! ia 

Duodecagon 

11.196 

1.932 


^ the square of the sWe of any [lolygon, br multiplied by the aiojt 

staudiug opiiosite to its name, in the ptocediitg Tahl^, the product will be the 
area of the polygon. • 

EXAMPLES. 

1 . Lay out one acre of land in a regular hexagon. 

Here = 3819L147 ; and 38491.147 = lOO'.igi 

links, the side of the required polygl)n, and also the radius of 
the circumscribing circle, because the side of a regular hexagon 
and the radius of its circumscribing circle are always equal to 
each other; hence the multiplier in the Table is 1. 
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To lay out the hexagon^ in the fielch draw the circumscribing 
circle as directed In the lust problem. Then, the radius A B, 
which is equal to the side of the hexagon, being applied six 
times, >vjll just go round the circumference, and form the 
polygon required. 

2. Lay out half an acre of land in a regular octagon. 

\ns. The side of the required octagon is 101,7b‘, and the 
radius of its circumscribing circle 132.898 links. 


PROBLEM X. 

To lay out any given Quantity of iMndt in an EUijtsis, having 
one of the Diameters given. 

Rule. —If we multiply the rectangle of the two diameters of 
an ellipsis by .7854-, the product will be the area ; consequently, 
if we divide the area by .78.74, and that quotient by the given 
diameter, the latter quotient will be the diameter required. 

examples: 

1. La^ out an ellipse, which shall contain one acre, with a 
transverse diameter of 450 links. 

sq. links. 

.7854)100000.00000(127323.(i quotient. 

78.74 

2146*0 

1.7708 

57520 

5 ^ 7 ^ 

• 2.7420 
23562 

• 18580' 

15708 

•T8720 

23562 

• 51580 
47124 


•4456 
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By Prob. 15, Part I., construct the ellipse A B C D; then by 
a property of the ellipse, (see my Mensuration, page .‘US,) the 
of the distance of the focus from th^ centre, is equal to 
the difference of the squares of the scnji'diaftieters : hence, we 

have v/225‘'’-- 141.5'^ =.^30602.75 = 175 links, equal F o, or 
f o: and, 225 — 175 = 50 links, equal A F, or B f. 

Again, by another property of the ellipse^ the sum of two 
lines drawn from the foci, and meeting in any point in tlie cir¬ 
cumference, is equal to the transverse diameter ; that is, F m -j- 

fm = AB. 

Procure, thtrefore, a cord, and upon it make two loops, so 
that tlie distance between them may be equal to the transverse 
diameter; then measure, in the field, the diameter A B ;* putting 
down a stake at each focus, and one at the centre o. At o, erect 
the perpendiculars o C and o D, making each = 141.5 links. 

Put the two loops over the stakes at F, f, and^ stretch the 
cord, so that the two parts F m, f m, may be equally tight; at 
m put down a stake, as one point in the circumference of the 
ellipse; and, in the same manner, determine as many others as 
you please. • , 

But if the ellipse be very large, so that you cannot conveni¬ 
ently procure a cord as long as the transverse diameter ; you 
must then erect perpendiculars, called-Mirdinates, at every 50 
links, or at every chain’s length, &c. upon that diameter, and 
measure the lengths of these perpendiculars by the scale. 
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Then m'?asure, in the field, the tr&nsverse and conjugate dia¬ 
meters, and erect the perpendiculars in their proper places ; 
always remembering to put down a stake at the end of each 
perpendicular. 

3. Lay out an ellipse which shall contain 8 a. 3h. Sp., one of 
the diameters being given equal to 800 links. 

Ans. The other diameter is = 14-00 links. 


A’o/f’.—As Surveyors are frequently requested to lay out, in various figures, 
small quantities of land for plantations. &c. it is presumed that the foregoing 
problems will be found not without their use. 


‘ PROBLEM XI. 


To part from a Square or l{ecta7tgle, any projmed Quanlify qC 
Land, by a Line pandlel lo one of its sides. 


Rule. —Divide the proppsed area by the side upon which it 
is to be parted off, and the quotient will be the length of the 
other side of the figure required. 


EXAMPLES. 

1. From the square A B C D containing Ca. 1r. 34p., part 
oflT 3a. by a line parallel to A B. 
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80 . linksi^ 

=s 600000 


m 


6a. 

In. =♦ 25000 
34 p. = 15000 


640000(800 links, the side i^tbe stpiare. 
64 * 

• 0000 


300000 

XhcP> ■ •• == 375 links, the dde A £, cnr BF requited. 

2. From the rectan ^ e A B C D containlk^ 8aS Ir. 24p., port 
off 2a. Ir. 82p. by a fine parallel to A D ss 700 links. Then, 
from the rethainder of t^ rectangle, part off 2a. Sr. 25p. by » 
linsi parallel to A BL 



* sq. links. 

2a. = 200000 
lR.=3sr 25000 
32P. s 20000 

7,0 012450,00 

• S50 links, the side A £, or D F. 


sq. links; 

8a. s 800000 
lR.ss: 25000 
24p. =: 15000 * 

7,0 0(8400,00 

1200 links, the si^ A B. 

850 — the side A R. 

860 « Uw dlflfereiitt an E B. 


T 
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sq. links. ^ 

2a. =: 200000 

Sr. = 75000 * 

25p. = 15625 

850)290625(542 linl6i, the side E G, or B H. 

2550 

•3562 

3400 

•1625 

1700 

> ~~~~ 


S. Part off* 6iA. Sr. 12p. from a rect«igle/contaiDing 15a. by • 
a iiiie parallel to the longer side ; the shorter being 1000 links. 

Ans. The longer side of tbs given rectangle is 1500> and the 
shister side c£ the rectangle required is 455 links. 


PROBLEM XII. 

To pari from a Square or R&:tangle, an^ propose Quantity qf 
Land, either in a righLangled Triangle or Trapezoid, by a Une 
drawn from any of the Angles to either of the opposite Sides. 

Role.—W hen the proposed area is to be parted off in a tri¬ 
angle, divide doable this area by the base or side upon whidi it 
is to be parted ofl; and the quotient will be the perpendicular. 

When the proposed area is to'be parted off in a trapezoid, 
subtract it from the area of the square or rectangle, and part off 
the remainder in a triangle, as above directed. 

a 

EXAMPLES. 

1. From A B C D representing a square, whose side is 900 
links, part off a triangle winch shall contain 2a. Ir. S6p. by a 
line drawn from the angle B to the side A D. 
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9,00) 4950,00 • 

550 links, the perpendicular A £. 
Hence A B £ is the triangle required. 

2. From A B C D representing a rectapgle, whose length is 
’^ISdJ^and breadth 758 links, pareoff*atrapezaid which shall contain 
7 a. Sr. 24p., by a line drawn from the/mgle B to the sid^ C D. 

D EC 



sq. links. 

958870 the area of the rectangle. 

790000 ditto of the tzapezmd. ^ 

168870 differenoe,*the area of the triangles 
_ 2 

758)387740(445.5 links, the perpendicular C E. 
3032 Hence A B £ D is the trapezoid required. 

• 3454 • 

3032 

.4220 

3790 

*4300 

3790 

T 2 


*510 
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S. From a^rectan^ular field, whose lepgth is 1560, and breadth* 
1000 links, it is required to part off a trapezoid, which shall 
contain 12a. 3a. 12p., by a line drawn from any of the angles 
to the longer opposite side. c 

Ans. Ihe area of the rectangle is 15a. 2r. 16p. ; conse- 
^quently, the area of the triangle is 2 a. 3 a. 4p., and its perpen¬ 
dicular 555 links. . 


PROBLEM X|II. 

♦ 

To part from a Trian^a upon the hose or longest tide, any 
"proposed Qmntity qf Land, hy a Line drawn from either of 
ihe Angles qi the Base, to the apposite Sidsi 

' Rule.—D ivide twice the pr(^>osed area by the base upon 
which it is to be parted off, and the quotient will be the per- 
pendicalST. , ' ^ 

Or, if the proposed area be divided by half the base, the quo¬ 
tient will be the perpendicular. 

.A Psiallel Ruler may be used with advantage in this, and several 
of the following Problems. 

EXAMPLES.* 

1. Fn^ A B Crepresentiifg a triangle, whose base A B is 1200, 
and sides A C and B C, 1000 and SOO links respectively, partoff 
2a. 2r. 24p. by a line drawn from the angle B to t^ie side A C. 


c 



2a. 2r. 24p. = 265000 square links. 

2 

12,00)5300.00 

441.6 links, the perpendiculars D £. 
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At A, erect the perpetiAcuUr A F> which meke =£ 441.6 Imks ; 
then draw F E^rallel to A B, uid it will intersect the side A C, 
in the p^int to which the division*fence B £ must be made. 

Or, by the plotting-scale^ erect the perpendicular D £ =s 441.6 
links, which will determine the point £. 

• By the scale, you will find A £ = 664 links ; measure, there-* 
fore, in the field, 664 links firom A to £; * stake out the line 
B £, ati{(l ABE will be the triangle required. 

2. From ABC representing a triangle, whose b^ A B is 1300, 
and sides B C and A fy 1100 and 900 links respectively, part off 
1 A. 3r. 36p. by a line drawn from the angle A to the side B C, so 
that the triangle A £ C may contain the proposed quantity. 


C 



From the three sides, by Note 4, Part IV., the area of die given 

triangle is found = 488076 square links. 

And, lA. 3r. 36p. = 197500 square links. 

The difference c=: 290576, the area of the triangle ABE. 

_ 2 

1300)581152(447 links, the perpendicular D E. 

5200 

•6115 , 

5200 

•9152 

9100 

• • 52 • • 

By the mode described in the last example, determine the 
point E, which you will find at the distance of 658 links from 
the angle B ; measure this distance in the field, from B to £, 
and proceed as before. 

T 3 
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3 . From ^'.triangular field, iviiose rifles are 1500, 1200, and 
1000 links respectively, part off Sa. 2r. Ifip. b}‘ a fence made 
firom the greater angle at the base, to the opposite ride. 

Ans. The pei^imidicular of the triangle required, is found to 
be 480 links; and it rises upon the base, at the distance of 537 
links from the less angle. 


FROBLEM Xltj 

To part from a Triangle, an^ pro/posed QuanUty of Land, % a 
Lide parallel to oey one qf its Sides. 

EuLE.<-~The areas of similar triangles are to one another in 
the duplicate ratio of iheir homologous rides: hence, as the area 
of the triangle A B C is fb the square of the side A C, or B C, 
so is the area of the triangle D E C to the square of the side 
D C, or £ C respectively. (See Thea 13, Part I.) 


c 



EXAIOPLES. 

1 , Suppose the base A £ ss 1200 , the side A C = 1000, and 
the side B C = 800 links; part off 1a. 2r. 16 f. by the line 
D £ parallel to^A B.‘ 

From the three sides! by Note 4, Part IV., we find the area 
of the triangle. 

A B C as 396863 square links. 

And, lA. 2 b. 16f. =: I 6 OOOO square links. 

The difference = 236863, the area of the triangle DEC. 
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Then, as 396863 : lOQp. x 1000 ti 236863 : 59Q838.20; and 

v'^96838lib =s^72.5links s= D C; hence 1000- 772.5 = 227.5 
'ItnksrzA D, Again, as 3968^3 :800x800:: 236863: 381976.45 ; 

and v^S8l9^.45 = 0l8 links — EC; then800 - 6l8 = 182 
Unks = B £. 

• Measure, therefore, in the field, 227.5 links from A to D; and 
from B to £ measure 182 links;* stake ou» the line D £, ^d 
the*wor|c will be completed. 

2. From a triangular field, whose sides are IfiOO, 1500, and 
1200 links respectiveljt, fart off 3a. 2r. 3!?i*. by* a line parallel 
to the shortest side. 

Ans. The area of th( given triangle is 892941 square links; 
the area of the triangle made by the line of division is 522941 
square links; and one of its sides, from the angle opposite the 
line of division, to the commencement of that line, is 1147.9, 
and the other 1377.4 links. 


PROBLEM XV. , 

• 

To part from a Rectangle or Triangle, any proposed Quantity 
of Land, upon a lAne on which there are Offsets, *whm the 
Area qf those Offsets is to be considered as Part qf the Portion 
to be parted off, 

• 

Rule.— .Find the area of the offsets, which subtract from the 
portion to be pmrted off, and then proceed with the remainder, 
as directed in the .preceding problems. 

But, in a rectangle, when thgre are offsets on one, or both of 
the lines aborning that upon which the given quantity is to be 
parted off, reject these offsets, and proceed as before directed. 

Then, having found the distance at which the line of division 
must be from that upon which the giv^ quantity is to be parted 
off; find the area of the offsets contained between those lines, 
which area divide by the latter line ; and the quotient will be 
the distance by which the former line must be approximated to 
the latter. 
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^ EXAMPLE^. ^ 

1. From a recUiypilar fiel(]4 whose AoMiiiiMiya are contiwed 
in tlw foUowing notes^ part off 2iu ^r. SSe. upcm the cfaam-hne 
A B> so that the eflhsts tdken upon that line nay be inchidedL 




sq; linkA 
2a. Sr. 32p. = 295000 

57000 the area of the offsets. 

12,00}2SS0.00 the difference. 

igsIi Tinto as A £, or B F. 

Hence, the irr^lar figure A G B F E, contains 2a. Sr. S2p. 
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2. From a rectangular field, whose ^mainona are contained 
in the Mowing* notes, part off 2a. 2«. 8p. by a line parallel to 
tlie chain-line A B; so that the offsets taken upon this line, and 
also those upon the two a^mninlf lines, contained beyeeen the 
chain^line A B luid the line of division, may be indud^ 



D*A 

0 

500 

40 

350 

55 

. 250 

45 

• 150 

0 

000 


R. offD. 


C D 

1000 


R. offC. 


BC 

0 

500 

40 

400 

60 

250 

45 

150 

0 

000 

R. offa 


•A B 

0 

1000 

50 

. 700 

70 

450 

40 

200 

0 

000 

Begin 

at A. 


Range W. 
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sq. links* 

2a. 2r. 8p. = S5aOOO 

40250 the area of the offsets taken on A B. 

1,000|214 J50 the^difference. 

iTvfio links = B a or A m, which we may 
call 215 links. Now 215 — 150 = 65 = pa=cm; and, by 
the scale, a e is found to me^ure 58, and m n, 53 links; hence 
the area of the offset B a e 4* of the offset A m n = 

13282, which divided by 1000, gives 13 links, the distance by 
which the line e n, must be approximated to A B. Conse¬ 
quently, E F is the true line of division; and the irregular 
figure A G B £ F contains 2a. 2r. 8p. minus the two shaded 
ofi^ts. , . 


PROBLEM XVI. 

To part /irom a Trapezium^ or any irregular Polygon mhaleoetj 
any proposed Quantity qf Land, hy a Line draw parallel to 
any qf ike Sides, or by a Line drawn from any of ike Angles, 
or front any assigned Point in one qf the Sides, to any qf ike 
opposite Sides, 

Rule I.— Having laid down the whole figure, draw a guess¬ 
line in the direction required, parting ofi^ as nearly as can be 
judged, the proposed quantity; after which, by the scale, mea¬ 
sure, with the greatest accuracy, the guess-line, and also the 
quantity thus parted off. 

Then, if the guess-line or line of division be drawn from an 
angle, or from smy assigned point in a side, divide the difference 
between the proposed quantity* and the quantity parted off, by 
half the guess-line, and the quotient will be the perpendicular 
to be set off, on one side, or the other, of the guess-line, accord¬ 
ingly as the quantity parted off is more or less than tlie quantity 
proposed. To the end of this perpendicular, from the point 
assigned, draw a new line of division; and it will part off the 
quantity required. 

2 . But if the guess-line be drawn parallel to any of the sides, 
divide the difference before mentioned, by the whole guess-line, 
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and the quotient will be the perpendicular to be off from 
each end of the gpess-line, on one side, or the other, as above. 

Nate 1..—When from a trapezium, aiilncoaching very nearly to a rectangle, 
it is required to part otF any number of acres, &c. a line parallef to one of 
itsjridea; it may be done as directed in Prob. XL; and if there be offsets 
uiMHi any of the lines, they must be heated as in the lart Problem. 

. 2.-ain unng guess-lines, it is not necessary that the learner should draw 
them so as to coincide in measure, Mrith those of the examples which he is 
performing. It will be suffleieni for him to proceed ig a similar manner. 


EXAMPLES^ 

1. From a trapezium, whose dimensions are contained in the 
following notes, part off 2a. 2r. 24p. by a line parallel to the 
•jide/fB. * • 


Return 


Begin 


BD 
1249 
1000 
to a 


•AC 
1112 • 
1000 
R. off A. 


DA 

5.50 

R. offD. 


CD 

979 

aoffC. 


Be 

557 

R. offE 


• A B 
1114 
1000 
at A. 


Diag. 


Diag. 


Range W. 
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Having laid down the figore, draw the giiesa>line m n parallel 
to A B; and from n, let fad the perpendicular a n; then^ sup¬ 
pose m n = 1058 links, a n will be = 230, and A a = 1052 
links therefore, B a = 1114 — 1052 = 62 links. 

sq. links. 

Then, 1055 x 230=242650 the area of the trapeaoid A a n m. 

And, 230x 31 = 7130 the area of the triangle Ban. 

The sum « • =249780 the area of the trapezium A B n m. 

2a. 2h. 24p. =265000 

w - -- - - 

15220 the difference between the quan- 
tiQ^ proposed, and the quantity parted off by the guess-line; 
which, divided by 1058, gives 14.4 links, to be set off perpen¬ 
dicularly from m and n toward D and C. Hence, £ F is the 
true line of division ; and the trapezium A B £ F contains 2a. 
2il 24p« 

As A is very nearly a yi^ht-angle, measure, in the field, 230 
-f- 14.4 = 244.4 links, from A to F. Then, upon any part of 
the^line A B, (toward B) as at e, erect the perpendicular e r, 
which make = 244.4 Hides ; stidee out the line E r F, and the 
work will be completed. 

2. From a trapezium, whose (Unensions are contained in the 
following notes, part off, in a triangle, 1a. 3r. 12i>. by a line 
drawn from the ai^le C to the side A B. 


Return 


1634 
1000 
to B. 


Diag. 
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Having laid down the figure, draw thejgaess-line C m, winch 
suppose = 638 links* From m ^ fall the perpendicular m a, 
which will be = 417 links. 

sq. links. 

Then, 410 x 417 = 170970 the area of the tr^ngle B C in. 
lA. 3r. 12p. = 188500 

11530 the difioence between the 
quantity proposed, and the quantity parted off by the guess- 
’ line, which is divided by 519 (hdlf the guess-line) gives S6 links, 
to be set off from m toward A. Hence, £ C is the true line of 
division; and the triangle BCE contains 1a. 3r. 12p. 
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Also, A E M found =s 731 links % measure, therefore, in the 
field 731 links from A to B; stake out the Ime £ C, and the 
^ork will be completed. 

• 

Note.’-^Phe Rules given in this fwobleni) for parting olT land from irregular 
figures, are generally adopted by Practical Surveyors; because du^ may be 
applied to any irregular figure whatever. Land, however, may 8ometime8*'be 
jldted more directly: for instance, *the forcing euunjde m^r be per¬ 
formed by the mode followed in Prob. XIII., i. e. if the given jjuanttty, i» 
square liHba, beidivided by half the line B C, the quotient will be the perpen. 
dkular of the tHangle U C E ; then, at the Uistance of this perpendicular, a 
line drawn parallel to B C, w'ill intersect the line A B in E, the point to which 
the division-fence must be made. 

3. From a*field, whose dimensions are contained in the fol» 
lowing notes, part off 3 a . 2r. 16p. toward A D, by a fence made 
frrnn the side A B to the side C D, so that the fence may com* 
mence at the distai^de of600 lii^ from A. 


f 

Return 


Begin 


BD 
1050 , 
toB. 


AC 
1708 
1000 
L. off A. 


DA 

790 

L. offD. 


CD 
1^0 
1000 
L. offC. 


BC J 
640 i 

Loffa 


AB 
1320 
1000 
at A. 


Diag. 

Diag. 


Range £. 
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> » 

Having constructed the figure, set off 600 links from A to 
and draw the guess-line £ m, which suppose =s 702 links ; the 
diagcHial A m will be = 1132, the perpendicular Das 27^1 and 
the perpendicular £ a = 318 links. Hence, the area of the 
trapezium A D m £> is found as 337336 squ<;re links; but the 
quantity proposed (360000 Square links) exceeds the quantity 
parted off by 22664 square links: tMs divided by 351 (l^f the 
guess-line) gives 64.5 links, to be set off from the line £ m, per* 
pendicularly toward B C. 

Now, continue the line £ m, and upon it erect the j>erpen* 
dicular n F = 64.5 links. The line F £ will be the true Kne of 
division ; and the trapezium A D F £ contains 3a. 2r. 16 p. 

If it had been required to set off the perpendicular on the 
other side of the line E m, you mnst still have erected it so that 
its end might have touched the fine C D. 

Now, by the scale, D F is found = 553 links. Measure, there¬ 
fore, in the field, 60O link «Bfrom A to £, and 553 frcxn D to F; 
stake out the line F E, and the work will be completed. 

JViiTfer.—The hut example may also be perfbrmed by finding the area of the 
triangle A D B, and subtiacUng it fiwn the given quantity; then, if the re¬ 
mainder be divided half the Hoe D £, the quotient will be the perpen¬ 
dicular of the triangle D E F. 



988 


i^VD^u&VEyiNG. (Part FI. 

At the distance of this perpendicular, draw a line parallel to D B ; and it 
will intersect the line C D in F, the point to which the divisicm-fence must be 
made. 


4. From an irregular field, whose dimensions are contained in 
the following noter, part off Sa. 3!t. 20 p. toward the line A 
by a fence made from the angle D to the side A B. 



Diag. 

Diag. 

m, proof-line, goes to D, 
and measures 324. 

Diag. 
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0 

35 

50 

60 

50 

30 

0 

Begin 


A B 
1250 
•1000 
ado 
600 
400 
200 , 
•000 
at A; 


Range W. 
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Having laid down the figure, draw the guess>line D n, which 
suppose =: 766 links ; then the diagonal A D will be «= 824, 
the perpendicular Ear: 278, and the perpendicular r a =: 372 
links; r e also will be == 228, and r n =: 52 links. 


sq. links. . 

2678 OO the area of the trapezium A r D £. 
12000) D E ' * 

16000 S..E 

12348) A 


area oi 


the area of the offsets taken 
on the difierent lines. 


308148 the area of the irregular figure A n D £. 
2a. Sr. 20p. = 287500 


20648 the difference between the quantity 
proposed, and the quantity parted off by the guess-line, which 
divided by 383 (half the guess-line) give» 54 links, to be set 
off from n toward A. Hence, D F is the true line of division; 


and the irregular figure A F D £ contains 2a. 3r. 20p. 


u 




290 LAKtt-suuvEYiNa. (Part VI. 

Now, by^he scale, A c is found 377 links., Measure, 
therefore, in the field, 377 links from A to c ; stake out the 
line D c F, and the work will be completed. 

Kate 1.—If the area of the iiregular figure A D E, be subtracted from the 
given quantity, and the remainder divided by half the line AD; the quotient 
will be the perpendicular of the triaagle A D F ; the side A B being nearly 
straight from A to F. 

Now, at the distance of this perpendicular, draw a line parallel t'' A D; and 
it will intersect the side A B in F, the point to which the division*fcnce must 
be made. 

2.*.^It is not absolutely necessary to survey and plan a whole field, in order 
to part a portion from it, as the gncss«linc and portion parted otf may be mea¬ 
sured in the field ; but, in my opinion, the fonner, in general, is a more eligible 
method than the latter ; as you have a better opportunity of proving your 
work. 


SECTION 11. 

Tfj£ Method of divjdteg a pifce of land aawng 

SUNDRY CLAIMANTS, IN THE PROPORTION OF THEIR 
respective claims, or a common, ^e. OF VARIABLE 
VALUE, AMONG ANY NUMBER OF PROPRIETORS, IN 
THE PROPORTION OF THEIR RESPECTIVE INTERESTS. 

When land becomes the property of coheirs, copartners, joint 
purchasers, &c. it is generally divided into such shai*es, as the 
coparties ai^e entitled to; and this f^tinot possibly be accurately 
efiected without the assistancet>f some person, who is not only 
well acquainted with surveying, but also with the method of 
dividing land. 

To thi." proces'j an error is evidently much more material than 
one committed in siirveying.—When a field, Ac. i«» to he di¬ 
vided iri*^o any nuinhar of parts, equal or u]tcqu.t}, it. in neces¬ 
sary, first, to ascertain its dimensions; atid next to inquire of 
the parties concerned, in what part of the property in question, 
they wish their respective shares to He. 
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PROB*LIiM I. 

To divide a Square or Rectangle^ either equally or unequally^ 
*among any Number of Persons,^ by Lines parallel to one of 

its Sides. * * • 

• 

ItuLE.-^f the parts, into which the field is required to be 
divided, be equal, divide»tlft! side which will ^be cut by the di¬ 
vision-fences, by the number of those parts, and the quotient 
will be the distance at wjiich the division-fences must be placed* 
from each other, and from the outsides to which they are pa¬ 
rallel. But, if the parts be unequal, you must then part off 
each person's share as directed in Sect I. Prob. XL 
» • 

EXAMPLES. * , 

1, Divide the square A B C D containing 5a. 2r. 20p. into 
three equal parts, by fences parallel to the side A B. 

D . *0 



Here 5a. 2r. 20p. = 5dS500 square linlcs ; and ^ 562500 =3 
750 links, the side of the square. This divided by 3, the num¬ 
ber of parts, gives 250 links, the distance at which the first di¬ 
vision-fence must be placed from A B, &c. From A and B, 
therefore, set off 250 links to E and F; join £ F, and the rect¬ 
angle A B F E, will be one of the parts required. 

o 2 
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Agaiiij ftom E and F set off 250 links to G and H; join 
G and the rectangles E F G H, and G H G D will be the 
two other parts required. * 

2. Divide A B C D representing a rectangular field, whose 
length is 1500,. and breildth 800 links, among three men. A, E, 
and C, by fences parallel to the side A D, so that A may ha', e 
B 4iA. and C the remainder. 


D F H a 



Hero* 3a. = 300000 square links, which divided by 800, 
gives 375 links = A E or D F: hence the rectangle A E F D 
contains A's share. 

Again, 4a. = 400000 square links, which divided by 800, 
gives 500 links = £ G or F H: hence the rectahgle £ G H F 
contains B's share. 

Now, the rectiangle A B C D, is found to contain ] 2a. ; con¬ 
sequently, Ae rectangle GBC H attaining 5a. is C’s share. 

iViu^e.~-This and siniilar examples may also be performed by the following 
proportion: As the area of the whole reetai^le is to the wHole base, or side 
cut by the division-fences, so is each person's share of the rectangle to hU 
share of the base. 

PROBLEM II. 

To ikvafe a triangular Fidd, other equally or unequally, among 

any Number of Persons, by Fences made from any of its 

Angles to the opposite Side. 

Rule.— If the parts, into which the field is required to be 
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divided, be equal, divide the base, or side to which the division- 
fences are to be n^de, by the number of those parts, and the 
quotient will be each person’s .share of the base. But, if the 
' parts be unequal, say, as the area "of the whole triangle is to the 
whole base, so is each person’s share of the triangle to lus share 
o^the base. (See Simpson's Geom. IV. 7«; Reynard's Geom. 
V. 1 .; and Euclid VI. 1 .) , • • ^ 

^ EXAMPLES. 

% 

1 . Divide ABC, re^nesenting a triangular field, whose sides 
A B, A C, and B C are 1500, 1200 , and 1000 links respectively, 
into three equal parts, by^ fences made from the angle C to the* 
side A B. * . 




Here A B = 1500 links, which divided by S (the liumber of 
parts) gives 500 links, each person’s share of the base. From 
A, therefore, set off 500 links to D, and from D 500 links to 
£; draw the lines C D and C £, to represent the division- 
fences ; and the triangles ADC, D E C,,and £ B C, are the 
three equal parts required. 

2 . Divide ABC, representing a triangular field, whose sides 
A B, A C, and B C arc 1450, 1150, and 96 O links respectively, 
into three equal parts, by fences made from the angle A to the 
side B C. 


^94 
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Here B C = 96 O links, 'which divided by 3 (the number of 
parts) gives 320 links, each person’s share of the side B C. 
From B, therefors, set off 320 links to D, and from D set off 
the same distance to £; and the lines A D and A £ will be 
the lines of division required. 

3. Divide A b C, representing a triangular field, whose sides 
A B, A C, and B C are 2200, 1700 , and 1500 links respectively, 
among three persons A, B, and C; so that, each person par¬ 
taking of a pond at C, A may have 3a. B 4a. and C the re¬ 
mainder. 

c 


'i 
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Having the three sid^ of the triangle, we find its area 
= 1272792.2 square links ; then, as 1272792.2 ; A B = 2200 
c: A’s share =: .SOOOOO square lihks : 518.5 links, A's share of 
the base. . 

Again, as 1272792.2 : 2200:: 400000 : 691.3 links, B's 
s^are of the base. 

The remainder of the base,*which is 990 .^ Jinks, belongs ^to 
* C ; and, deducting 7 a., the sum of A and B’s shares, from the 
area of the whole triangle, we find remaining •for C’s share 
572792.2 square link^fz 5 a. 2 r. . 36 p. 

From A, therefore, set off 518.5 links to D, and from D set 
off 691.3 links to K; and the lines C D and C E will be the 
lines of division required. * . 


PROBLEM III. 

To divide a Iriangidar Field, cither equally unequally, among 
any Number of' Personsp by Fences proceeding frotn any as-> 
signed Point in one of its Sides, • 

• 

Hulk. —Dwide the base or side of the triangle from which 
the division-fences are to be run, as directed in the last problem. 
From the assigned point, draw a line to the opposite angle; 
and parallel to this line, draw a line from each point of division 
on the base, until it intersects the opposite side. From these 
points of intersection draw lines to the point assigned; and 
they will be the lines of division^required. (See Dr. Hutton's 
Course of Mathematics, Vol. HI. Chap. 7. Prob. 2-) 


EXAMPLES. • 

1 . Divide ABC, representing a triangular field, whose sides 
A B, B C, and A C are 1500, 1150, and 950 links respectively, 
etpially among three persons, by fences proceeding from a gate, 
700 links distant from A on the base, leading into a lane, 
through which alone a road can be had to the field. 

u 4 
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D G ' E B 


By the question A B = 1500 links, divided by 3, gives 500 
links, each person’s share of the base. From A, therefore, set 
off 500 links to D, and from D ^et off the same extent to E. 
Then from the gatfe G draw the line G C; and, parallel to it, 
the lines D H and E F. From H and F draw the lines H G 
and F G, and they will be the fences of division required. 

Now, by similaritriangles, (Theo. 11. Part T.) as A G: A C:: 
A D: A H = 678.5 links; and, as BG:BC:;BE:BF 
= 718.7 links. Measure, therefore, in the field, 678.5 links 
from A to H, and 718.7 from B to F ; stake out the lines H G 
and F G, and the work will be completed. 

Note .—AAer the points H and F have been determined, by the imrallel 
ruler, the lines A H and D F may be measured by the scale. 

2. Divide ABC, representing a triangular field, whose sides 
A B, A C, ard B C are 1400, 1200, and 1000 links respectively, 
among three persons, A, B, and C, by fences proceeding from a 
pond which is at the distance of 600 links from A on the base; 
so that each person partaking of the pond, A may have 1 acre, 
2 roods, and 10 perches; B 1 acre, S roods, and 20 perches; 
and C the remainder. 
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C 



Ha^ng the three sides of the triangle^we find its area = 

587877.5 square links. Then,* as 587877i.5 : A B = 1400 :: 
A’s share = 156250 square links : 37Sf linlu^ his share of the 
base. 

Again, as 587877.5 : 1400 187500 : 446.5 links, Fs 

share of the base. , * 

From A, therefore, set off 372 links to D, and from D set off 

446.5 to E. Then from the pond'P draw the line C, and 
parallel to it, the lines D G and E F. From G and F draw 
the lines G P and F P; and the triangle A P G will contain 
A’s share; the trapezium P G C F, B’s share; and the triangle 
B P F, C’s share = 244127.5 square links = iL acre*, 1 rood, 
and 30 perches. 

By similar triangles, we find A G = 744, and B F = 726.8 
links: proceed, therefore, in the field, as directec^ in the last 
example. • 


PROBLEM IV. 

To divide a triangular Fvdi, either equcMy or unequally^ among 
any Number of Persons, by Fences made parallel to one of its 
Sides. 


RuLE.~*fiy the rule given in Sect. I. Prob. 14, part ofl' the 
first person’s share; proceed with the remainder of the triangle. 
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and the next person's share in the same manner; and thus 
continue, till the whole tj^angle is divided. 


EXAMPLES. 

1. Divide ABC, representing a triangular held, whose sides 
A B, A C, and B C are 1500, 1200, and 1000 links respectively, 
into three equal parts, by fences made parallel to tfte side B C. 

c 



The area of the given triangle is found = 59811().9 square 
links, wtiicli divided by 3, gives 199872.3 square links for each 
person's share ; consequently, 398744.6 square links, is the area 
of the triangle AEG. 

Then, as .^8116.9 : 1500 X 1500 :: 398744.6 : 1500000; 

and v'lsoo’doo = 1224.7 links A E. 

And, as 598116.9 : 1200 x 1200 398744.6 : 960000; and 

960000 = 979-8 links =3 A G. 

Again,as398744.6 :1224.7 X 1224.7:: 199372.3:749945.04; 

and 749945.04 = 865.9 links = A D. 

And, as 398744.6 : 979-8 X 979-8 :: 199372.3 : 480004.02; 

and V 480004.02 = 692.8 links = A F. Hence, the triangle 
A B C is divided into three equal parts, as required. 
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2 . Divide ABC, repnesenting a triangaiar field, whose sides 
A B, B C, and ^ C are 2200, 1700, and 1500 links respectively, 
among three persons, A, B„ and C, by fences made parallel to 
the base A B, so that A may liave 3a. B 4a. and C the re¬ 
mainder. 



The area of the Iriangte A B C is found = 1272792.2 square 
links, from which taking 300000 •square links, (= A*s share) 
we leave 972792.2 sqhare links, the area of the triangle D G C. 
From this tkking 400000 square links, (= B’s share,) we leave 
572792.2 square links, tlie area of the triangle £ F C = 5 a. 2r. 
36p. = C's share. • 

Then, as 1272792.2 : 1700 x 1700 972792.2 : 2208820.46 ; 

and 220882046 = 1486.2 links = C G. 

And, as 1272792.2 : 1500 x 1500 972792.2 ? 1719669 . 9 I J 

and 1719669.91 = 1311.3 Bnks = C D. 

Again, as 972792.2 :1486.2 X 1486.2::572792.2:1300563.40 ; 

and V' ISOOSfisiio = 1140.4 links = C F. . 

And, as 972792.2 : ill 1.3 X 1311.3 f: 572792.2 : 1012467.60; 

and v/ 1012467.60 = 1006.2 links = C E. Hence, the triangle 
A B C is divided into three parts, as required. 
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PROBLEM V. 

To divide a Trapezium, or an irregular Polygon, equally or «»- 
eqiudly, among any number fif Persons, by Fences made in a 
given Direction. 

Rule.— -By the Rules given in Sect. I. Prob. l6, part off the 
first person’s share; proceed with the remainder of the figure 
and the second person’s share in the same manner; and thus 
continue, till the whole figure is divided. 

EXAMPLES. 

1. Divide a trapezium, whose dimensions arc contained in 
the following notes, into three equal parts, by fences made from 
die side A B to the side C D. 
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The area of the triangle A B C, is &and = 681942, and the 
area of the triangle C D A = 585949 square links; consequently, 
the area of the trapezium A B C D = 1267891 square links, \vhich 
divided by 3, gives 432630 square linksMfor Sach person’s share. 

Now, draw the guess-line £ m, which suppose = 880 links; 
then the diagonal £ C will be foundf = 1028, the perp^dicular 
B a = 387, and the perpendicular m a = 424 links: henc& the 
area of the trapezium B C m E, is found =: 416854 square imks, 
which is too little by 5776 square links. This divided by 440 
(half the guess-line) gives 13 links, to be set off from m toward 
D ,* consequently, E F is the true line of division. 

Again, draw the guess-line G n, which suppose = 878 links; 
then will the diagonal G F = ]017« the perpendicular £ a = 
430, and the perpendicular n S85 : hence, the area of the 
trapezium £ F n G, is found = 414427 square links, which is 
too little by 3203 square links. This divided by 439k (half the 
guess-line) gives 19 linki, to be set off from n toward D; con¬ 
sequently, G H is the trde line of division; and the trapezium 
ABCD is divided into three equal parts, as required. 

Now, by the scale, we find B E = 450, E G = 500, C F =508, 
and F H = 468 links, which distances must be measured in the 
field, in order to determine the situations of the division-fences. 
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JVbte.—If we,8ubtract the area of the tHangk BCE, from the quantity to 
which each person is entitled, and divide the remainder bjr half the line C E, 
the quotient will be the perpendiailar of the triangle CEP. By drawing a 
line parallel to C E, at the distance of^this* perpendicular, the point F may be 
determined^ 

In a similar manner, may be parted off thp trapezium E F H G. 

Divide a field,.^ whose diniensions are contained in the fol¬ 
lowing notes, among three persons. A, B, and C, so that each 
partaking of a pond at P, A may have 3a. B 4a. aifd C the 
remainder. 


r» 


■;b d 

1447 
1000 
R. off B. 


E R 
1603 
" 1000 
R. off E. 


CE 
1300 
1000 , 
R. off C. 

1320 

1000 

700 

R. off A, 

“E A 
750 

R. off £. 


DE 

6b0 

R. off D. 

"1C“D 
850 < 

R. off C. 


BC 

800 

R. off B. 


Diag. 


Diag. 


Diag. 


t 

Diag. 

Pond. 
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AB 

1200 

.1000 

Begin at A. Range W. 


D 



From the pond P, draw the line P D, and also the guess-line 
P in, which suppose = 558 links; then will the diagonal D m 
be = 1025, the perpendicular P a = 400, and C a = 195 links; 
hence, the area of the trapezium P m C D is found =; 304937 
square links, which exceeds A’s share by 493? square links. 
This divided by 279 (half the ^ess-line) gives 17*7 links, to be 
set off from m toward C ; consequently, P F is the true line of 
division, and the trapezium P F C D contains A’s share. 

Again, draw the gues^line P n, which suppose = 696 links; 
then, the diagonal P E will be = 848, the perpendicular n a = 
247 1 and D a = 552 links : hence, the area of the trapezium P n 
E D, is found = 338776 square links, which is less than B’s 
share, by 61224 square links. This divided by 348 (half the 
guess-line) gives 176 links, to be set oflF from the line P n per- 
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pendicularl^ toward A ; consequently, P G is the true line of 
division, and the trapezium P O £ D containt B’s share. 

Now, the irregular jpolygon A £ F P G contains C'a share, 
which will be found = 4a. 3r. 19p. 

By the scale, we find A G = and B F = 545 links, 
which distances must be measured in the field, in order to dc* 
teDnine the situatii9ns of the dtvisKm-fences. 


Note l.—Th^foregoing example may also lie performed by subtracting the 
area of the triangle C D P from A’s share and then laying out the remainder 
in the triangle C F P, as before directed. 

In a similar manner, may be parted off fi’s share. 

2.—The division of the last, oi any other figure, may be proved by finding 
the area of the whole figure, which, if equal, or nearly equal to the sum of 
the areas of the parts into which it has been divided, demonstrates the work 
to be right. 


PROBLEM VI. 

To dwiiie a Common^ or any quantity of Land, of uniform 
f%lue, among any number Troyrietors, in the proportion 
qf their respective Interests. 

In this case, the land to be divided must first be surveyed; 
and next, the estate of each proprietor, if its quantity be un- 
knokrn. Ti^en, if it be required to moke the division according 
to the value of eadi personas estate^ there must be proper per¬ 
sons appointed to value, them, which, in this. Problem, we will 
suppose, may be done at so much per acre, uniformly, through¬ 
out each estate. 

« 

Tiote 1.—When the land to be divided is of uniform value, nothing more is 
wanted than its quantity. 

2.—It is immateiiaT wbethcr the land be valued at 5s, or 51. per acre, if the 
same proportion, according to the quality of the land, &c. be obs:rved in 
valuing each {lerson’s estate. 
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To determine each Person*s ehare. 

« 

Rule.—A s the number of acres, &c. contained in the sum of 
, the estates, is to the vrhole quantity of land to be divfded, so is 
each person’s estate to his respective share. Or, as the sum of 
the values of all the estates, ig to the whole quantity of land to 
be divided, so is the value of each person's estate to his re- 
spective share. ^ 

, •EXAMPLES. • •• 

1. Divide a common containing 56a. 2r. 16p. among three • 

persons. A, B, and C,* whose estates are 58, 96 , and 128a. 
respectively. • , 

Here 58+9^+128=282, the number of acres a)ntained in all 
the estates; and 56a. 2r. 16 p. = 5660000 square links. Then, 

A. sq. links. *%. r. p. 

A.sq.'lmks. f 58 I fll64113l • (ll 2 22.51 A’sl ^ 
as3600000 96 X^ 1926808 V = ^ 19 1 2.8 VB’s > « 
(l28j (2569078) (25 2 30.5) C's )•§ 

5659999 _56 2 15 .8 proof. 

Each person's share thus determined, the common may easily 

be divided by the methods already d&cribed* , 

• 

2. Three gentlemen. A, B, and C, have each an estate consist¬ 
ing of 300a. ; divide among them, according to the values of 
their estates, 75a. 3r. 32p. ; A's estate being valued at 15$., B’s 
at 32s., and C's at 40s. per acre, per annum. 


s. s. t 

r25 1 r 7500 the value of A'sf estate. 
Here 300 x ^ 32 > = ^ 96 OO ditto of B’s. 

(40 ) ( 1^0 ditto of C's. 

29100 sum. 


And 75a. 3r. 32p. = 7595000 square links. Then, 

s. sq. links. a. r. p. 

8. sq. links. C 75001 (1957474) (19 2 12lA’sl 

M29100:7393000::96OO V .*.( 2.505567 V = •< 25 0 9>B’8>- 
(12000) (3131958) (31 1 11) C’s) 

759499.9 75 3 32 proof. 


X 
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Note .—It sonietimes happens that two, three^r or more persons join in taking 
a cominon jiasture, and agree to pay in proportion to tl^e number of cattle 
with which each person dejiastures. In s^cb cases, when the whole of the 
cattle graze an equal time, you must make use of the rule of Single Fellow¬ 
ship, by say Mg, as tha whole of the cattle, is to the rent of the whole pasture, 
so each i)erson*s cattle to his share of the reAt. But when the cattle graze an 
unequal time, you must then have recourse to the rule of Double Fellowship, 
by ^.tying, as the sum oi the products of each person’s cattle and time, is to 
the whole rent, so is each person’s product to his share of the rent. 


PROBLEM. VH. 

To divide a Common^ SfC. variable Valuer among any Number 
Proprietors^ in the Proporlioti their respective Interests. 

IN a work of this kind, the quantity of every different quality 
is required, not only of the land to be divided, but also of each 
proprietor’s estate; consequently, the Surveyor, accompanied by 
the {>crsons appointed to value, generally called “ Commis¬ 
sioners,” must examine each person’s estate, and also the Com¬ 
mon, previously trf the survey being taken. 

In doing this, they must stake out lines between the different 
qualities of the soil; and, in surveying, these lines (called by 
Surveyors, ** Quality-lines”) must be considered as boundaries, 
and represented in the field-book, and upon the plan, by small 
dashes. 

By way of distinction, there ought to be two stakes put down 
at each angle formed by the quality-lines; and also marks cut 
in the groi^id, pointing in the direction of these lines, so that 
if the stakes should be pulled up, these marks may serve as 
directors. 

When the survey is finished and laid down, every different 
quality, repre^nted upon the plan, must be successively num¬ 
bered, 1, 2, 3, &c. libe Surveyor must then require the Com¬ 
missioners to put the difierent valuations upon the land; and, 
in doing this, he must accompany them with the plan, in order 
that both he and they may know the ground corresponding 
with each number. Surveyors generally use letters to repre¬ 
sent the difierent \alues of land : 
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‘S. 

Thus, a, may denote 1 shilling. 

b. 2 

c .3 

d.•. 4 

e .. 5 

f . 6 

g.7 

h. 8 

» . 9 

o .?. 10 

s .20 

and ..30 shillings. 

By putting three of these letters together, and adding their 
separate values, the value per acre per annum, may be set down 
as hi^h as sixty shillings; anti, by adding more letters, it may 
be carried to any height required. By tlie use of these letters 
the confusion, arising from a multiplieity of figures, is avoided. 

The land being valued, you must then proceed to find the 
quantity contained under each number on the plan; and also 
its value. • 

In doing this, it is unnecessary to bring the decimals into roods 
and perches, or to retain more of them tlian the three next the 
acres ; as the operation is thus considerably simplified.* 

If the fourth figure in the decimals be 5, or greater, add 1 to 
the third: that is, if the content be 3.34585, set down 3.546. 

When the content does not amount to an acre, and thfc number 
of decimals is under five, add as many ciphers to the left, as will 
complete that number: that is, if the content be .8® 6, set down 
.086’. Then, multiply the acres and decimals, continued in each 
number, by the valuation per q^re, put upon the respective num« 
bers, and the product will be the value in shillings and decimals. 

MISCELLANEOUS 6BSERVATIONS ON VALUING 

LAND. 

1, Proprietors ought to be very judicious in appointing Com* 
missioners, to value for an inclusure. They should not only be 
well acijuainted with the quality of the soil; but should also be 

X 2 
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able to judge how far every |iait of the Common is capable of 
being improved^ after it has been inclosed, or they will not be 
able to put a just valuation upon it 

2. In valuing, not only the (|uality of the land, but also its 
situation, must be attended to; for, if one part of the land to be 
divided, lies in a valley, (not subject to be flooded,) near a pro¬ 
prietor's messuage, nnd another pa*! upon a hill, at the distance 
of two or three miles ; it is evident, allowing the land to be all 
of the same quality, that the former situation is much more de¬ 
sirable than the latter; because it is nectrer the house-stead, and 
consequently better situated for receiving agricultural improve¬ 
ments. 

3. The manner in which t^e climate and seasons may operate 
upon the produce of the ground, in consequence of its local 
situation, should always be taken into consideration. If one 
field lie towards the s'outh, and another towards the north, and 
both be of the same quality; the field that faces the soutli is 
more valuable than the other, as the crops on the former will 
not only be brought to a greater degree of perfection by the 
benign influence of the sun, but will also be ready for the sithe 
or sickle much sooner; <and consequently may be brought to an 
earlier, and frequently to a better market. 

4. In valuing a Common for an inclosure, the improvements 
that may be made by fencing, draining, and cultivation, should 
never be overlooked. If one person should have an allotment 
awarded'to him in the best part of the Common, but where no 
improvement can be made; and another person’s allotment, of 
equal value, f^e laid out in the worst part of the Common, but 
where mucH improvement may easily be made by cultivation, 
it is manifest that the latter allotment will, in a few years, be 
more valuable than the former. Besides, as quantity is always 
given to compensate for any deficiency in qu'Jity, the proprietor 
who has his common-right laid out in the worst part of die 
ground, will not only feceive more land than the otlier; but 
will soon be able, by a trifling expense in cultivation, to make 
it worth more per acre. 

5. In valuing either old inclosed lands or commons, the dis. 
tance of the ground from good springs of water should be re- 
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garded. In many parta of England, and particularly upon the 
Wolds in YorJ[cshire, the occupiers of land frequently suffer 
great inconvenience in drivjn'g their cattle a considerable dis¬ 
tance to watering-places; and*the cattle themselves are some¬ 
times much injured, in droughty summers, for want of a re¬ 
gular supply of wholesome water. Hence a farm that is well 
watered is worth more to»renf, than another farm of e^ual 
quantity and quality, but destitute of water. 

6. THfe distance of farms, common-rights, from market- 
towns is also of consI\JeAble importance; *becaitse land always 
increases in value as*it approaches the vicinity of large towns. 
Besides, as tillage abounds in such places, the means of im¬ 
provement may be obtained at a cwich less expense, for ground 
situated in the environs of towns, than for that which lies at 
the distance of several miles. It may also be remarked, that 
the cKcupiers of the former c^n always fhid a ready market for 
the produce of their land, while the occu'pjers of the latter are 
under the necessity of being at a considerable expense in trans¬ 
porting their goods to market; and in procuring the various 
articles that are indispensably necessary the use of their 
families. ^ • 

A'c/te.—Here It may not be impro[)cr to'cxplain to the young Surveyor, a 
few of those terms by whi<!h commons and uninclosed lands are usually dc- 
nominated. • 


AppdhUions givm to Commons, 

1. Moors are large, uncultivated tracts of ground, generally 
overgrown with furze, broom, heath, and other Vmall shrubs, 
as liumbles-moor in Yorkshire, and Blackstone-eilge, partly in 
Yorkshire, and partly in Lanej^hire. 

2. A Fell is a l^e, open portion of land, generally less 
overrun with shfubs than a moor, as Gateshead Fell in the 
county of Durham. 

3. A Heath is any open ground, abounding with the plant 
called heath, or any other shrubs, as Hounslow Heath in Mid¬ 
dlesex. 

4. Wolds are high, open grounds, as the Wolds in York¬ 
shire and Lincolnshire. 
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5. Downs are fine, open, pasture ^oands, as the Downs in 
Kent, Sussex, and Surry. 

6. Fens are low, wet, tracts of ground, as the Fens in liin- 
colnshire. 

7. Marshes are low, swampy grounds; and when adjoining 
the sea, or tlie sides of rivers, they are mostly excellent pastures ; 
as the Marshes in the counties of Durham and York, contiguous 
to the river Tee^; those in the counties of York and Lincoln, 
contiguous to the river Humber; and the rich marsh of Romney, 
in ^e county of Kent, adjoining the straits of Dover. 

8. Mosses are black, turty, boggy moors, as Ashton Moss, 
and many others in Lancashire. 

9. Forests are wild^' uncultivated tracts of ground, generally 
abounding with trees, as Sherwood Forest, in Nottinghamshire, 
and the New Forest, and that of East Bere, in Hampshire. 

10 . Ings are large, open meadows, generally situated on low, 
level grounds. Fields and tracts of land known by the local 
name of The Ings,” abound in almost every county of Eng¬ 
land. «' 

11. Holmes are hilly, fenny, or level grounds, adjoining to, 
or encompassed by rivulets or brooks. Many rich and fertile 
pasture grounds, in this country, are known under the local 
appellation of The Holmes." 

12. OpEN-iiiiELDS are uninclosed lands, generally divided into 
furlongs, by mereforms; and occupied by difFerent tenants. 

Some furlongs are usually in ^corn, some in meadow, and 
others in pasture; and the cattle and sheef^’which depasture, 
are tended by -shepherds. Large tracts of land upon the 
Wolds, in Yorkshire, ard* cultivated in this manner. 

13 . A Foblono of land is used, in some old books, to express 
the eighth part of an^ acre; hence 20 perches or (505 square 
yards, make a furlong. 

The term is also used to denote any number of lands ad- 
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joiifing each other, in open-fields, and running in the same di¬ 
rection from one head-land to another; and known by some 
particular namc,*in order to distinguish the different parts of 
the field from each other. , 

• 

14. Mereforms are narrow pieces of swarth, dividing lands, 
w furlongs, in open-fields, from each other. 

• • ^ 

1{. An Ox-oano, or Ax-gale of land is usually taken for 15 

acres ; being as much land as it is supposed one ox can plough 
in a year. ^ 

In Scotland, 13 acl^s are denominated an Ox-gang; and in 
.some places, the term is used to denote as much land as wjll 
summer one ox. ^ 

This word is corruptly called Osken in Lincolnshire, and 
some other counties. 

K). A Hide of land, sometimes met wjith in old books, was 
such a quantity as might be cultivated^ in the compass of a year, 
with one plough; having meadow and pasture sufficient to feed 
the cattle belonging thereto. The term was also frequently 
used to denote as much land as would maintain a family. 

Some writers make the^ hide to contain 60, some 80, some 
100, and others 120 acres. • 

Sir William Dugdalb, the antiquarian, says that a Barony, in 
former ages,* was a certain portion of land held immediately nf 
the king, and contained not less than 40 hides, or 3840 acres ; 
a statement that gives 96 acres to a hide. • 


ZHreclionsfor selling out netv Roads, Sand-Pils, Quarries, Water- 
in^-Placcs, and for dividing Commons and Waste 

Lands into Allmncnts. 

• 

1. Before commons and waste lands are divided and allotted, 
new roads must be set out upon them, in the most convenient 
and advantageous manner. They should, whenever it is prac¬ 
ticable, be set out in such directions as to form right-angles, or 
as nearly right-angles as possible, as the places where they meet or 

X 4 
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intersect each oUier, or come in contact with ancient highways. 
They should not be less than thirty feet in breadth; and set 
out in right.line8; because straight roads not only look better 
than crooked ones, but also ocqupy less ground. 

S. All old roads leading over commons or waste lands about 
to be inclosed, may be stopped or diverted, at the discretion ol' 
the commissioners , and such old roads must be surveyed and 
allotted as part of the commons or waste lands. 

3. Certain‘portions of commons should always be set out for 
sand or gravel-pits, and for quarries ; if the commons ccmtain 
either sand, gravel, or stone. The portions of ground thus set 
out are considered as public property, from which every person 
who receives a commcm-right, may take materials for building 
houses, making fences, and repairing roads. 

4. If there be any jood springs of water on commons, they 
must eidiCT be left uninclosed, for public watering-places; or 
the water must be conveyed to more convenient situiUions, by 
means of drains or channels; and- troughs or reserves made 
for its reception. 

5. In some places the lord of the manor claims one-twelfth, in 
some on? sixteenth, in others only one-twentieth, of all commons 
and waste lands ; whatever be his claim, however, jt must be set 
out before any other allotment, after its value has been ascer¬ 
tained from the quantity and value of the whole common. Be¬ 
sides this allotment, the Iprd of the manor, will, of course, be 
entitled to hi/ proportional share of the remainder of the waste 
lands, in thessame manner as any other proprietor. 

6. When it can be done, it ir very desirable to ascertain the 
value of all the tythes, and to set out, fo. *he proprietor of the 
tythes, an allotment of equivalent value ; thus will the whole 
place become tythe-free^; and the occupiers of lands be exempt 
from what they generally deem an unpleasant tax upon their 
industry ; but which is, nevertheless, as justly due to the pro¬ 
prietor of the tythes, as the rent of a farm is to the landlord. 

7 . If the clerk’s salary arise from the lands, which is the case 
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in iidme places, a common-right may also be set out in lieu of it; 
and if another can be obtained as a small endowment for a 
town’s school, inhabitants will not have cause to rj^ent, if 
they be judicious in the choice qf a master. 

8 . After the roads, sand-pits, quarries, watering-places, mano¬ 
rial right, &C. &c. have been set out, the remainder of the com¬ 
mon or waste lands must be dliuitably dividdd, (quantity, q»a- 
• lily, ftnd situation of place being regarded,) among the owners 
and proprietors of messuages, cottages, lands, tenements, and 
hereditaments situated^fn township or place *where the in¬ 
closure is to be made and executed. 

• 

1 .—The first step towards inclosingVet, marshy grounds, is to have 
them w'ell drained ; for without this be done, every attempt at improvement 
will be vain. Mr. Elkington’s method of draining Land, drawn up by Mr. 
JohnstoDe, (price tw'clve shillings in byards,) and published under the direction 
of the Board of Agriculture, has eclipsed every other work on this subject. 

See my Treatise on Practical Mensuration, Put VI., for a particular account 
of Mr. KlkingtoiPs manner of draining; for the great agricultural improve¬ 
ments lately made in the counties of York and Lincoln, by means of exten¬ 
sive drainages; and for the method of measuring haygstacks, drains, canals, 
marl-pits, ponds, mill-dams, embankments, quarnes, and coal-heaps. 

2_As Land-Surveyors are frequently ^ployed to measure gnd value 

standing timber, in gentlemen's estates, 1 beg leave to refer then) to my Men¬ 
suration, Part IV., where I hope they will find these subjects satisfactorily 
treated. 

The work also contains the Mensuration of Superficies and Solids in general; 
the method of measuring Artificers' Works; Conic Sections and their Solids; 
and the most useful PrSblcms in Gauging. 


To determine the Proprietor's Attotmeni, 

upon the Common. . 


or claim 


In doing this, the value only can be used; for, if we make 
use of the quantity, in allotting land of different qualities, the 
proprietor who has his allotment in land of the best quality, will 
obviously receive more than his just right; while those, whose 
allotments fall in land of inferior quality, lose part of their pro- 
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perty. Hence, you must say, as the value of the whole estates, 
is to the value of the Common, or land to be divided, so is the 
value of each person’s estate to *the value of his allotment, or 
claim upon the Common. 


To set offt upon ike Plan, each ProprieloPs AUUmerU, or Share 

qf ike Common^ 

When you find that a proprietor's sllotment falls in that part 
of the Common, which is of uniform quality, you may easily 
determine the quantity to which he is entitled, by saying, as the 
value put upon the number in which his allotment falls, is to 1 

SI 

acre, so is the value of his claim, to the quantity of land which 
his allotment must contain. Then set off the allotment upon 
the plan, by some of the methorjs already described. 

♦ 

But it commonly happens that a proprietor’s allotment falls in 
diflerent numbers. In such a case, you must draw a guess-line, 
or lines, and measure separately, by the scale, the pieces cut off 
belonging to the different numbers: then multiply the different 
quantities by their respective values, and if the sum of the pro¬ 
ducts le equal to the value of the claim in question, the guess¬ 
line or lines, are right; if not, tliey must be altered, until they 
part off the exact portion. After each proprietor’s allotment is 
set off upon the plan, if you find the quantity and value of all 
the allotments equal tQ the quantity and value of the whole 

Common, tf 'e division is right. * 

a 

EXA^LB. 

Lay down a Plan from the engraven'^’x''?dd-Book, belonging 
to Plate XIL; and divide the Common among the three Pro¬ 
prietors, A, B, and C; according to the different qualities of 
their Estates, and of the Common. 
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A Book Quantities, Qualities, Values, ^c. 

. Belonging tb Plate XU. 


No. 
on the 
‘ Plan. 


A’s Estate. j 

Quantity. 
A. Dec. 

Qua¬ 

lity. 

Value. 

Shil. Dec. 

1 


X s 

.378.25fr~ • 

2 

7S)0(S 

X 0 

304..360 

3 

7.S01 

X h 

277.4.38 

Total 

22.475 


^ 96*0.048 


B’s iistate. 

4 

7.858 

X g 

290.746 

5 

7.8.92 

X c 

260 . 4^6 

6 

8.22.3 

X 6 

328.9^>0 

Total 

23.973 


880.102 


C's Estate. j 

7 

7.819 

X h 

297.122 

8 

7.078 

X s 

424.680^ 

9 

7.481 , 

X s 

374.050 

'Jotal 

22.378 


1095 . 8.52 


The^alue 

ofthe 

2936.002 

• 

whole Estates. 


The Common. 

10 

10.06*1 

X 

301.8.30 1 

11 

4.680 

X d 

159.120 

12 

4.446 

X h 

168.948 

1.3 

5.995 

s h 

167.860 

Total 

2.5.182 

. 

797.758 


J^ote 1.—The learner shor’ i*^ay clown the plan, from the field-notes, by 
a iicule of two chains to Ai inch; and find the areas of all the fields from his 
own dimensions, as directed in Fart V. The diagonals and* perpendiculars 
from which the above areas were found, are not given, as this would have 
rendered the work too easy to exercise the genius of the student; he may, 
however, retain his own dimensions, and enter them in a Book of Dimen¬ 
sions, Castiiigs, Quantities, Qualities, and Values, adapted to Plate XIX.** 
(Sec the Rooks of Dimensions and Coatings, in Part V., belonging to Plates 
VTII. and X.) 
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2.—If th« learner should not be able to such dimensions as wHl make 
his areas agree exactly with those given in the foregoing book of quantities, it 
will be a matter of no consequence, provided the diffbfenoe be not too con'>ider> 
able; and as any difference in the areas will also produce a difi’erenc<' in the 
values, jtll tlie numbers in his book will didbr from the given numbers. This, 
however, will tend much to his improvepnent, as he will be under the neccs« 
sity of making all his own calculations, both in finding the areas and valiies 
of the different ficl^^, and also In d^iding the Common, and proving the 
Division. 

r 

r 

t 

•t. f> t ^ 

f 

'The Operation of Jtnding the Valm of each Proprietor's Share qf 
the Common ; and Directions for setting out the Allotments in 
the Field. 


9. 8 . ' 

8. 8. '* ( 960.048) (260.8601 A's J 

As 2936 :797.7^8 880.102 J-: 239.137 >b*s v value. 

(1095.852 J ( 297.761 3 C’s J 

797-758 proof. 


As the whole of A's allotment will fall in No. 10, we say, as 
so ; f ;; 260.860 ; 8.695 acres, the quantity of land which 
A's allotment must contain. 

From 10.061 take 8.695, and we have 1.366, the remainder 
of No.< 0 , in value = 40.980, which will form part of B’s allot¬ 
ment Then, from 239.137, take 40.980, and there remains 
198 . 157 ; wnsequently, B must have land equivalent to this 
value, from Nos. 11 and 12. 

The remainder of these Nu& and the whole of No. 13, will 
be C's allotment, which you roust meas»^ &c. as a proof. 

In setting off the allotroents upon the we find that one 
end of die di\fision-fenee between the allotroents of A and B, 
falls at the distance o^ 827 links from + 8 toward -f- 1 ; and 
the other end at the same distance from 7 toward + 2. We 
find, likewise, that one end of the division-fence between the 
allotroents of B and C, falls at the distance of 1465 links from 
-f 8 toward + 1 > and the other end at the distance of 1478 
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• « 

links from + 7 toward + 2L Measure, therefore, these dis¬ 
tances in the field, s^jike out Qie division-fences, and the work 
^will Le completed. • ^ 

\ 

Note .—^The tiences of old inclosurcs are generally veiy crooked; e>ut the 
fences of ncw.iadosuies are always sefuiit in straight lines, when it is prac- 
tic&le. 


THE PROOF*OF THE DIVISION. 


JL 


No. on the 
Plan. 


A's Allotment. 

• 

Quantity. 
A. Dec. 

Quantity. 
A. R.-P. 

Qua¬ 

lity. 

m 

Value. 

^ Shil-Dec. 

Part of 10 

8.695 

8 2* 31 

1 

X • 




B’s Allotment 

• 


I .,‘?66 


X 

40.980 

1 cll L OL I \f 

1 1 

2.580 


X A 

87.720 

12 

2.910 


m 

110.580 

Total 


6 3 16 

} . 



C's Allotment 

Part of 11 

2.100 , 


xd 

71.400, 


1.536 


X h 

58.368 

Whole of 13 

• 5.995 


sh 

167.860 

Total 

9.631 

to 

to 

to 

{■ 

297.628 


2.5.182 

25 0 29 

■ 

797^759 


» 


Note 1_In dividing Kind by this inrcgular method, (the only one practica- 

ble, when an allotment falls in land of different qualities,) it is almost impos¬ 
sible to gel the quantity and value of al> the allotments to agree exactly with 
the quantity and value of the whole Common ; but when the difference is 
trifling, we may rely uixih the accuracy of the division. 

% _All the fences of the estate in Plate XII. are i^ade straight, in order to 

avoid trouble in casting the contents; and as the allotments are small, neither 
roods, sand-pits, quarries, nor watering-places, are set out; but as copious 
directions have been given on these and other subjects, the Author is persuaded 
that If these directions be well understood, the learner will find no diflflculty 
ill jierforming any operation that may be wanted in conducting an extensive 
invtusure, so far as npiwriains to the business of a I Jiud-Surveyor. 
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^ct0 Of 

FOR INCLOSING COMMO>/s AND WASTE LANDS. 

All communs arid waste lands are inclosed under Sjrccinl Acts of Parlia¬ 
ment obtained for that purpose; an l the Comtiiissiuncrs and Surveyors ai^ 
always appointed by name, in such Acts. 

The preamble of a Sirecial Act, sets forth'thc manor, township, parish, and 
county in which the commons or waste lands are situated ; specifics the names 
of such commons and waste lands, and the quantity of gi'ound they contain, 
either by survey or estimation ; notices the little profit and advantage they af¬ 
ford in their present state ; and points out the improvements they arc capable 
of receiving, if they be divided, allotted, and inclosed. 

In order to diminishAhe expense attending the passing of Special Acts of 
Inclosure, for particulcS' places, a General Act was ])assed in the year one 
thousand, eight hunefred ai.d one, consolidating and containing certain pro¬ 
visions usually inserted in Special Acts of Inclosurc. 

This Act is made the foundation of all Special Acts, and contains the same 
provisions, with the'excep^ion of particular clauses that are always inserted in 
Special Acts of Inclosure, relating to, and hiuhing provisions for, local circum¬ 
stances. * 

c 

Now, in order that no necessary iiHtructions may be wanting in this Work, 
relating to Inclosures, it has been thought advisable to give^n abstract of the 
General Inclosure Act, for the infurmatinn of those readers who may not have 
an oppe^unity of consuiting the Act itself. 

It will be 4>und from this statute, that no person can act as a Commissioner, 
until be has first biken an oath that he will faithfully, im]Kirtially, and honestly, 
according to the best of bis skill and abi'ity, execute and perform all the trusts, 
powers, and authorities vested and reposed in him, as a Commissioner. 

It also ap|icars by this Act, that ever^'Vtr'son making a surrey, plan, and 
valuation for an iiiclosure, shall verify the same ujwp oatli, to the Commis¬ 
sioners. 

Ilie Act likewise points out the method of ascertaining the Iwundaries of 
manors or Icwdships; makmg out claims ; settling disputes; setting out roads ; 
fencing allotments; defraying the ex^Kinses of the inclosiire, &c. &c. 

Besides giving an alistract of the General Act, a few particular clauses arc 
selected from Special Acts, obtained fur inclosing certain commons and waste 
lauds ill tiie \Vc‘it Riding of ttic County of York. 
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GENE^iw/ ACT. 


An Ahstracl of an Act for comdidaling in one Adt, ^certain 
^Provisions usnaUtf inserted 'in Acts (f Inclosure; and for 
facilitating the Mode qf jyrqioing the several Facts usually 
, required on the passing of such Acts. (July 2nd, 1801.) * 

Whereas, in order to dimini&h the expense attending the passing of Acts 
of Inclosurc, it is expedient that Causes usually containftt in such Acts should 
he comprised in one law, and certani regulations adopted for facilitating the 
mode of proving the several facts usually required by Parliament, on the pas« 
sing of such Acts: May it, therefore, please^ your Majesty, that it may be 
enacted; and be it enacted by the King’s most excellent Majoey, by and with 
the advice and consent of the l.nrds Spiritual and 7'*im{ioral, and Commons, 
in this present Parliament assembled, and*by the autlK||-ity of the same, that 
no person shall be capable of acting as a*CommisMoncj in the execution of any 
of the powers to be given by any Act hert*aftcr to be parsed ior dividing, al¬ 
lotting, or inclosing any lands t»r grounds, except the power of signing, and 
giving notice of the lir»t meeting of the Commissioner or Commissioners for 
executing any such Act, and of administering the oath or adirmation herein¬ 
after directed, until he shall have taken and subscribed Au oath or affirmation 
following* 

♦ 1, A. B. do swear (or being one of the pcopft called Quakers, do solemnly 

* affirm), that I vtill laitbfulh^ imj)artiully, and honestly, according to^he best 

* of my skill and .tlnlity, execute and perform the several trusts, powers, and 
‘ authorities vested and reposed in me as a Commissioner, by virtue of an Act 

* for (Jtcre insert the title of the Act), according to equity and good conscience, 
‘ and without favour or afl'cction, prejudice or (Xirtiality, to any iicrson or per- 

* sons whomsoever. So help me God.’ ^ 

VVhich oath or affirmation it shall be lawful for any one of the Commis¬ 
sioners, where molv than one shall be appointed by any such Act, or any one 
Justice of the Peace fur the county within which the said lands or grounds 
shall be situated, where only on'* Commissioner shall lie so appointed, to ad¬ 
minister, and the said ypth and also the apixtintment of every new Commis. 
sioner, shall be enrolled with the award, and a copy of the enrollment ad¬ 
mitted as evidence. • 

2. Commissioners declining to act, shall give notice, in writing, of such in¬ 
tention, to the other Commissioners ; and no such Commissioner shall be ca¬ 
llable of purcha-siitg any lands within any parish in which the inclusures are 
to l)c made, until five years after the date and execution of the award to be 
made by any such Commissioner, or Comm.s.sioiicrs. 
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3. And whereas disputes may arise concerning the boundaries of parishes, 

manors, hamlets, or districts, to be divided and inclosed, and of others ad¬ 
joining thereto. Commissioners shall inqu'.re into the ooundaries of parishes, 
and if not sufficiently ascertained, they shall fia them, giving previous notice 
of their intention so to do. * 

The Commissioners shall cause a description of boundaries to be delivered 
to one of the Church-Wardens, or Overseers of the poor of the respective 
parishes, and to the Lords of Manors or their stewards; and if any sudi per¬ 
son or persons be dissatisfied mth the determination respecting the said bound¬ 
aries, they may appeal to the quarter-sessions, the decision of which is to be 
final. 

4. A true, exact, and particular surveyf admeasurement, plan, and valua¬ 
tion of all the lands and grounds to be divided, allotted, and inclosed by any 
such Act { and also of all the m^Sssuages, cottages, orchards, gardens, home¬ 
steads, ancient inclosed lands and grounds within any such parish or manor, 
shall be made, and kept by the Commissioners; and the same shall be verified 
upon oath or affirmation, by the person making such survey, valuat^sn, &c. at 
any meeting to be held after the making thereof. 

Proprieton, their agents, may inspect admeasurements and plans, and 
take copies or extracts therefrom. 

5. Until the division shall be completed, the lands may be entered by the 

Commissioners, or any pe^ns they may appoint to moke surveys, valuations, 
&c. &c. • 

Maps made at the time of passing Acts, may he used, without making new 
ones, if the Commissioners shall think fit. 

0. All persons who shall have or claim any common or other right to or in 
any such*iands to be inclosed, shall deliver to the Commissioners schedules of 
particulars, or shall be excluded; and such claims may be in8{)ectcd, and 
copies taken. 

Objections to claims to be delivered to the Commisdoner^' at or before the 
meeting appointed for that purpose, or they shall not be received, except fur 
8p.’cial causes 

' 

T. Commissioners are not hereby authorised to determine disputes touching 
rights ; hut th^ shall assign the allotments to the persons In actual posses¬ 
sion of the land. 

8. Commissioners before making any allotments arc to set out and apprant 
the public carriage-roads and high-wnys, through and over theiands and grounds 
intended to be divided, allotted, and inclosed; and to divert, turn, and stop up 
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any of the roQda and tracts upon any part of the said landj. as they shall 
judge necesaaryt so a^ such roa!^ and highways shall be and remain thirty 
feet wide at the Iea8t«%nd the san^sj^l be set out in such directions as shall 
appear to them most commodious to the public. They shall also ascertain the 
same b^i^marhs and bounds; and prepare a map thereof to be de]]psited with 
their Clerk, and give notice thereof^and appoint a meeting, at which, if any 
person shall olgect, the Commissioners with a Justice of the Division shall 
determine the matter. • * , 

If the Commissioners by any Bill shall be empowered to stop up any old 
road, it shall pot be done without the order of two Justicesy which order shall 

be subject to appeal to the Quarter Sessions. 

• * • • 

9. The carriage-roads shal^w aiell fenced on both sides, by such of the 

land-owners as the Commissioners shall direct; and no person shall erect any 
gate across any road, or plant any trees on yie sides, at less than fifty yards 
distance, * 

The Commissioners shall appoint Surveyors of the roads, and if with a 
salary, such salary, and the expense of tSaking the read, over and above the 
statute duty, shall be raised in the sanfe manner as ^e charges and exi>enscs 
of obtaining and passjpg any such Act; and sha|l be direig^^ to be raised and 
paid to such Surveyors on or before the execution of the 

Surveyors of roads are directed to be in all respects sulyect to the controul 
of the Justices of the Peace, acting in and for the county in which such roads 
shall respectively lie; and shall a^unt to such Justices for all monies received 
and expended; and for the re-payment of any surjfius which may remain in 
their hands, to such persons as shall have been made liable to §*mtribute 
thereto, according to the proportion so as-above ascertained by such Commis¬ 
sioners ; and such Justices shall have the power of levying any such rates os 
may be thought neccssaiy for the purpose aforesaid, according to the propor* 
lions previously ascertained by the Commissioners. • 

If Siuveyors neglect to complete roods within a limited lime, they sha^} 
forfeit £20, and the inhabitants shall not be charged or chargeable towards 
forming or repaiQHg the said roads, (except statute duty.) till such time as the 
same shall be declared to be completed, at a Special Sw'ssions, 

10, Commissioners ore empowered and required to set out and appoint 
such.private roads, bridicwQvs, footways, ditches, drains, watercourses, watering- 
places, quarries, bridges, gates, stiles, mounds, fences, banks, bounds, and 
landnaarks, in, over, upon, and through or by tbd sides of the allotments to 
be made, as they shall think requisite, giving such notice, and subject to such 
examination as may be required. And the same siiall be made and at all times 
kept in repair, by the owners and proprietors, for the time being, of the lands 
and grounds directed to.be divided and inclosed, in such proportion as Ihe 
Cpmmisstoncrs shall, by their award, order and direct, 

V 
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11. The grass and herbage on roods slwdl l)»>rong to the proprieton of the 
lands adjoining on either side; and all roads'* which shaljF not be set out as 
aforesud shall be stopped up, and be d^.n'i and taken lis part of the lands 
and grounds to bo inclosed ; and ^ah be divided, allotted, and inclosed 
cordingly. 

No tumpike>r6ad shall be altered or dKwted without the consent of the 
trustees of «ich turnpike<road. 

13. Commissioners, in making the several allotments, shall have di e re> 
gard as well to the situation of the respective houses or homesteads of the pro¬ 
prietors, as to the quanti jr and quality of the Unihi and grounds-to be allotted 
to them respectively, so far os may be consistent with the general convenience 
of the said projwictors ; and the Commissioners, in makings the said allotments, 
shall have particular regard to the convenience of the owners or proprietors 
of the smallest ertates, in the lands and grounds directed to be allotted and 
exchanged. 

13. And whereas the proprietors and-persons interested in r.ommon- 
fields, meadoMrs, paatures)! commons, and waste lauds, directed to be divided 
and allotted, whg|H|Pplments thereof will be small, and 'expensive to inclose, 
may be desirous (^Hmcking and deixisturing their allotments in common, and 
of sharing such produce as may grow thereon, under proper regulations ; 
therefore the Commisaldners shall be fully authorised and empowered, on ap- 
fdication of the parties interested, at their first or second meeting for receiving 
claims, and on an attentive view and full consideration of the premises, to 
award, orUer, and direct any such allotments to-be laid together, and ring- 
fhneed, and to be stocked and detiastured in common, and to make such 
orders and regulations for the equitable enjoyment thereof, and for the ]w- 
ticipation of any produce growing or to' grow thereon, as the Commissioners 
may think liciieficial and proper for*^e said several parties interested therein. 

t 

14. The several shares of arid in any lands or grounds whic^ shall, upon 
any such division, be assigned, set ottf, allotted, and applied ^>mto and for the 
several persons who shall be entitled to the same, shall, when so allotted, be 
and be taken in full compensation for all rights in the lands, grounds, rights 
of commons, and all other rights and properties whatsoever, which they re¬ 
spectively had, and were entitled to, in and over the said lands and grounds ; 
which rights shall cease on qoiice from the Commissioners being affixed on the 
doors of the parish church | in which the said lahds and gtounds shall be 
situated. 

15. Commissioners shall, and they are hereby authorised, to set out; allot, 
and award any messuages, buildings, Mnds, tenemedts, hereditaments, new 
allotments, or old inclosures, within such imrish Ctr manors, hi lieu of or in 
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excfaiaosefor »ny other ine3su^^.buU(}i|igs» JAiuM, tenements, heteditaments, 
new allotments, or 4^ inclosuw, within the said parish or manors, or within 
eny. at^oining pariah or place; all such mtcbangea be made with the 

^nsent of the respective owners and, proprietors, seised of the lands, &c., 
whichVball respectively be so exchanged; or if belonging to or Reid in right 
of any cbprch, chapel, or ecclesiastical benefice, shall also be made with the 
"like consent, in writing, of the bishop, the patron, &c. for the time being ; 
and all such exchanges shall be for %ver good, valid, ^d effectual iii the daw, 

. to alkintents and purposes whatsoever. 

16. Commissioners may (pahe allotments in sexpmlty fo*joint tenants, or 

tenants in common; and%tBlnec^teIy after the said allotments shall be made 
and declared, the same shall he holden and enjoyed by the person or perqpns 
to whom the same shall be allotted in severalty, in the same manner, and sub. 
ject to the same uses, as the undivided pari or shares of siKh would 

have been held in case such partition and division had not been made, 

• 

17. Atl iiersons to whom any allotments shall be Jnade, are required to ac* 
cept of their respective allotments within the space gf 'tg^ calendar months 
next after the execution of tiie award, directed to be madi4||i|^ case any per* 
sons shall neglect or refose to accept of their share or i^tment within the 
time befure-mentioned, such persons so neglecting or refusing shall be totally 
excluded from having or receiving any estate or ^ter^ or right of common 
whatsoever, in apy part of the lalids and grounds to be divided and inclosed, 

t 

• 

18. It shall and may be lawful for the respective guardians, husbands, 
trustees, committees, or attorneys, of any persons being minors, femes covert, 
lunatics, beyond the seas, or otherwise incajiable by law', to accept any such 
allotments as shall be made by any such act, to and for the use of sAch persons 
so incapacitated as aforesaid; and also that any persons entitAd to any allot-' 
ments as tenants for lives, shall be, and are hereby respectively enatded and 
required to accent of and take speh allotments. 

The non-acceptance of any guardians, husbands, &c. j^c., shall not exclude, 
or in any way prejudice the right of any person, incapacitated as aforesaid, who 
shall claim or accept such share or allotment within twelve calendar montha 
next a^r such incapaBity shall he removed, 

19. After the allotments shall be set out by such Comroissiop^, and at qny 
time before the execution of their award, it shall be lawful for any persons to 
w’hom any allotments shtiU be so mpde, and staked, and marked out, by and 
w'ith the consent of such Commissioners, in writing under their bands, to. ditch, 
fence off, and inclose their respective ailotmcnts, in such manner qs siiolt Com> 
inissiuners shall so direct and appoint. 

• Y g 
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so. The Umber trees and other trces« thocqs, and bushes, standing and 
growing upon any waste lands, or other lands'lo be allott-d by such act, shall 
be allotted and go along with the lands v^'er^n they respectively stand, and 
shall be deemed the property of the several persons to whom the same .landa 
shall be respectively allotted, such persona paying to the owner or respective 
owners of the said treed, such sums of money for the same, and at such times, 
and places, as the said Commissioners shall, by writing under their hands, 
direct; but if the said parties, who are to make such res|>ective payments, shall 
neglect or refuse to make the same accordin|^y, then it shall be lawful td and 
for the respective parties who shall be entitled to have and receive such pay¬ 
ments, to enter on the sauiiands, and cut down, tiAe, and carry a^vay to their 
own use, the said trees, thorns, or bushes, *^1 respect of which the said pay- 
me.its were respectively to be made to them, at any seasonable time, within 
one year next after such neglect or default, they doing as little damage on Uic 
said lands as may be. 

21. Whenever any sum of money is, under the provision of this Act, or any 
such Bill, to be paid fur t(ic purchase exchange of any lands, tcrlemcnts, 
os hereditaments, aM>f ^ny timber or wood growing thereon, and which sum 
of money ought ^||B%id out in other purchases, to be settled to the same 
uses, it shall and be lawful fl)r the Commissioners, out of such sum, to 
defray such proportion of the exiieiise of i>assing such Act, and of carrying the 
same into execution, shall, if any, be charged upon any of the lands, tene¬ 
ments, or hereditaments so sold or exchanged. And if the surplus money 
shall amount to the sura of £'200, it shall, as soon as convenient, tic laid out in 
other pur«!hascs, and in the mean time, until such-<{)uinchase can be made, such 
money shall be paid into the Bank of England, in the name and w'ith the privity 
of the Accountant General of the High Court of Chancery, to be placed to his 
account there. And such money shall be applied under the direction, and witii 
the approb^un pf the Court of Chaiicery, 

22. If such money be less than ^^200, and shall exceed tlic sum of jC 20, it 
shalf, at the option of the persons entitled to the rents and ptuflta of the lands, 
be paid into the Bank, as aforesaid, in order to be applied in the manner lie- 
fore directed; or otherwise the same shall be [loid at tlie like option, to two 
trustees to lie named by the ficrson making such option,,and to be approved 
of by the Commissioners, (such nomination and approliation to be stgnilied in 
writing under the hands of (he nominating and approving parties,) in order 
that the money be applied as before directed. 

23. Where such money shall be less than .£^20, it shall applied to the 
use of the persons who would for the time being have been entitled to the rents 
and profits of the lands, in such manner os the Commissioners shall think 
pniper. 
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24 If any persons to whom any allotments shall be made, do not accept, 
(nclose, and fence their allotments as the Commissioners shall direct, they may 
cause such allotment to be incl|^fenced, and let the same to any per¬ 
sons they may think proper; aiw they may receive the rents and proGts 
thereof, until the expenses attending the inclosute and fcncinf^ thereof are 
paid; or they may charge su^h ^xpenses u]x>n the proprietors of the allot¬ 


ments, by any such writing as aforesaid, or by their award, appoint to whom, 
and at what times the same shall bg paid. 


2A It shall be lawful for the several proprietors of the allotments to be 
made in puiluancc of any such A.ct, their agents or workmen, at any season¬ 
able times, within the spac*of%even years next aftei the*/radng of any al¬ 
lotments, to set up and Ir^ p()pts and rails, or other dead fences, on the 
outside of the ditches bounding their respective allotments, not exceci}fng 
three feet from such ditches, fur the preservation of their quickset-hedges; 
and at any seasonable times, before the expiration of the said term, to take 
and curry away the materials of such outside fences, when they shall think 
proper. • 

• • 

26. No fences or hedges standing when any act tk passed, shall be cut down 
or destroyed by the owners thereof, until the exesutiocf of tteaword, without the 
consent of the Commissioners $ and if assigned by th<4!^k3 a boundary or 
division-fence to and for any of the allotments, all such fences or hedges shall 
be left uncut, for the bencGt of the persons to whom such allotments shall 
belong; and they shall make such compensation«to the former owners thereof, 
as the Commissioners shall, by writing under their hands, in that behalf order 
and appoint. . 


27. No propcietor whose allotments or shares shall, upon any such incto- 
sure. He and be situated next and adjoining to any cominon-Rclds, or inclosed 
grounds, the boundary of which shall be fenced by any mound, fence, brook, 
or rivulet, shall be compelled to make or erect any hedges, dj^chea, or fences, 
next adjoining to any such common-GcIds, or Inclosed grounds, for inclosing 
such their allotments or shares; but that the whole mound, fence, brook, or 
rivulet, or othef’sufficient fences which divide any such commoii-Qelds, or in¬ 
closed grounds from such allotments, sliall for ever be and remain a boundary 
fence for the purpose of such division ; and shall from time to time be miun- 
tained, kept, clean^, scoured, and repaired by the respective proprietors 
(hereof, in the same manner as the Commissioners sbtdl order and direct. 

In case it shall happen that some of the proprietors shall have a greoter 
pro)X}rtion of fences to make and maintain upon any of the lands directed to 
be divided and inclosed, than, in the judgment of the Commissioners, they 
ought to be charged with, it shall be lawful for the Commissioners, where they 
shall judge it proper, to ascertain and appoint such sum of money to be paid 
to every such proprietor, towards makiug and maintaining such fences, by such 

Y 3 
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other of the proprietors who may have a less proportion of fencing* according 
to the value and quantity of the lands to be r'lotted to them } and to grant 
such other relief in respect thereof, oat 'money to hie raised for defraying 
the expenses of carrying such Act into execution, os they shall think reason¬ 
able, in oideT that the said boundaiy fehces may be brought as near as rtay be 
to a just and equal proporHon. ^ 

28. In case any person shall wilfully an^ unlawfidly break down, destroy, 
carry away, or damage any fence, stiie, post, rail, gate, bridge, or tunnel, 
which .may bo put or placed under the authority of any such Act, every 
person so offenditg, and ^eing thereof convicte^beforc any Justice of the Peace 
for the County in which the lands or grounds to.^s 'nclosed shall be situated, 
on confession or on proof of the offence, by oath of <K»e or more crediUe wit¬ 
nesses, (which oath the said Justice is hereby authorised to administer,) shall 
for every such offence forfeit and pwy any sum not exceeding XS ; and every 
person shall be allowed to give evidence of such offence, notwithstanding he 
may be a proprietor or occupier of l^nds within, or an inhabitant of such 
parish, and notwithstandii^ he may be the owner of any such fence, stile, &c. 
&c. to be recovered at hepelniafter {wovid^ 

29. If it shall l^^bvided by any such Act, that the expenses of obtaining 

and carrying the same into execution, shall be paid in prqrartion, by the pro¬ 
prietors of lands or groimds to whom any allotments shall be made ; then and 
in such case, when and 'so often as any such persons, except those exempted 
from payment of any such charges and expenses, shall refuse or neglect to pay 
their propj^rtion of the charges or expenses, or shall refuse or neglect to pay 
the expenses attending the inclosing and fencing of any such allotments, as 
upon the neglect or refrisai of the proprietors, shall be inclosed and fenced by 
the (}ommbsloners, as hereinafter mentioned, at the respective days and times 
to be appointed for payment of such charges and expenses, it shall be lawful 
for such Commi^oners, by any warrants under their bands and seals, directed 
to any persons whomsoever, to caiue the said costs, charges, and expenses, 
end sum or sums of money respectively, to be levied by dis/ress and sale of 
the goods and chattels of the persons so making default in payment as afore¬ 
said, their guardians, husbands, trustees, committees, or attorneys, whereso. 
ever the same shall be found, rendering the . overplus (if any) on demand 
to the ownera of such goods and chattels, the reasonable charges of such war! 
rant, distress, and sale, being first deducted, together with the interest, after 
the rate of £Sper (tmivm, to be computed on such shares or pn>- 

portions, from the time the same shall be directed to be paid by such Commis¬ 
sioners as aroresaid j or otherwise it shall be lawful for such Commissioners, 
or any per^ns authorised by them, to enter upon and tidce possession of the 
premises so to be anolted to such persons refusing or neglecting to pay as 
aferc&aid, and to receive and take the rents and profits thereof, until thereby. 
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therewith, or otherwise, the i^ares or proportions, and the said costs and 
charges so ordered and directed by such Commissioners to be paid by such 
persons as aforesaid, ^nd all intact such shares or proportions, to be com¬ 
puted from the time the same ^|aU', by such Commissioners, be directed to 
be paid as aforesaid; and also cosfs, charges, and expenses, occasioned 
by attending such entry upon and perception of the rents and p«}fits of the 
said premises, shall be fully paid and satisGed. 

30. And in such cose as last afbr«aid,*it shall be lasvful for the husbiyids, 
guardians, trustees, committees, or attorneys of any of the owners or proprie¬ 
tors of such Allotments or exchanged lands, (except the rector or vicar of 
such parish) to charge such^allatments or exchanged ^nda afiM premises, with 
such sums of mon^ asasKch Commissioners shall, by their award, or by 
writing under their hands, either before or after the execution of such award, 
adjudge necessary to pay and defray the said respective shares of the cha^<» 
and expenses incident to and attending the^ obtaining such Act, and carrying 
the same into execution, and of charging the said lands as aforesaid, so that 
the same shall not exceed £5 for every ^cre of such allotments or exchanged 
lands; and to grant, mortgage, surrender, lease, orJ^emise, or otherwise sub¬ 
ject the lands, tenements, and hereditaments so to W 'Charged, unto such per¬ 
sons who shall odvailbe and lend the same in!bpectfvely,^;their cxeaitors, ad¬ 
ministrators, and assigns, for any term or number of y^is; or in case any 
person in possession, who shall or may be liable to and charged with a share 
of the expenses as aforesaid, shall choose to advance, n^y, and discharge such 
sums of money, then it shall be lawful for the Commissioners, by any deed 
of writing under their bonds and seals, to b| attested by two or more credible 
witnesses, in like manna :,10 grant, inortgai^, surrender, lease, demise, or 
otiierwise sulyect the said lands, tenements, and hereditaments, to such persons, 
resjicctively paying and discharging the same, for any term or number of 
years, to and for tlie payment of such sums of money so advanced, paid and 
discharged by them, with interest for the same, to commence on tBb termina¬ 
tion of their right in the premises; so that every such granq mortgage, sur¬ 
render, lease, or danise,' be made with a proviso or condition to cease and be 
void, er witli ars .express trust to be sunendeted or re-assigned, when such 
sums of money thereby to be secured, should be fully paid and satisfied ; and 
also with a covenant to pay and keep down the interest, so that no persons 
afterwards becoming poseensed or entitled to any such lands, foe. shall be 
liable to pay any furtbar or larger airear .of interest than for six calendar 
months preceding the, time when the title to such possession sl»ll have com. 
menced; and that every such ciMige, grant, mortgage, foe. shall be good, 
valid, and effectual in tbe lew, finr the purpose tbeieby intended. 

31. And whereas in such eases as aforesaid, where provision may be made 
in any such Act for charging the expenses of passing such Act, or of executing 

V 4 
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the powers therein contained, or of fencing the respective allotments, ■'On the 
several proprietors thereof, it may be mae convenient for the feolfoesor 
trustees of any charity lands or schooUand^ to haire lands deducted from the 
respective allotments, to he made for'nwh charity or school landsy paying , 
the proportionate share in respect of sudt allotments, of stfch expenses re^ 
sjTectivcl/, than to raise money oh mortgage for those purposes t therefore, it 
shall be lawftil for any such Commisuoners, if th^ shall judge it right or ex¬ 
pedient, to deduct from the resi)ective allotments to be made to such feollhes 
or trustees as aforesaid, so much land as shall, in the judgment of such Com¬ 
missioners, be equal in value to their respective proportions of the raid ex¬ 
penses ; and to allot, assign, and award the same to such persons as such 
Commissioners shall proper, and who irillmndertake to pay and defray, 

, e il 

end sliali |iay and defray, all such exiienscp* 

• 

32. In case it shall be provided by afty such Act, that the expenses at¬ 
tending the same shall be paid by sale of any part of the lands so to be in¬ 
closed, the said Commissioners shall mark and set out such parts of the said 
waste or common lands, as in thiir opinion, will by sale thereof raise a 
sum of money sufficient to pay and dischaige all such charges and" exjienscs, 
as may, by any such Acf, be directed to be paid and discharged out of the 
same ■, and the {^mmission^s shall sell such parts of'the said lands to any 
persons for the prices that can be gotten for the same, by private con¬ 
tract, or public auctions, to be holdcn fur that purpose, of which six weeks’ 
previous notice sh^dl I'te given* And the persons so purchasing the same 
shall immediately pay (by way of deposit) into the hands of the said Commis¬ 
sioners, or such persons as th^ /shall appoint, one-tenth pert of their purchase- 
money. r.nd pay the remainder thereof within three calendar months next 
after, or at such other time as the said Commisaonets shall appoint. And in 
default thereof, the money so deposited, shall be forfeited, and shall be ap¬ 
plied in carrying such Act into execution; and the said allotments for which 
the whol^of siKh purchase-money shall not have been so paid, or for which 
there shall be no bidding at such auction, shall be again put up to sale, and 
sold in manner aforesaid, for the best prices that can be gotten for the same, 
or be sold by the said Commissioners, by private contract, for any sums nut less 
than the remaining nine-tenths of the prices for which the same were respec¬ 
tively sold before, or the amount of one bidding above the sums at which the 
same were respectively ptit tip in the said former auction ; and every allot¬ 
ment for which the foil purchase-money sludl be paid, shall immediately th^- 
upon be absolutdy dtschorged of and from all common and other right thereon, 
and be vested in fee simple in, and be uclosed, and thenceforth held in severalty 
by such purdtasers thoeof respectively, as their private and absolute property; 
end shall be allotted accordingly, by the said Commissioners} and the said pur- 
ciiasc-money shall be applied in defraying such charges and exiiensea as may be 
in any such Act dlrecU-d to be paid and discharged by the sale of such buM b 
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83.*Andi for the better etutbling such Commissioners to determine the 
several matters and things, by tlf s or any such Act, deferred to their detennU 
nation, it shall be lawftil for the yaid flbmmissioners, from time to time, as 
they shall see occasion, by any wrimgs under their hands, to summon and 
require any persons to appear before {hem at any time and pl^ in 'such 
writing m be appointed, to testify the truth touching the matter in dispute 
^twe«i ahy proprietors or interested persons, or otherwise relating to the 
execution of the powers given by this or «ny such Act • and to cause a copy 
of such writing to be served on such persons required to give evidence, or to 
be left at tbev usual or last place of abod& And all persons so summoned, 
who shall not appear before the said Commissioners pursua^pl to such sum* 
mons, (without assigning reasonable excuse fdt %ot appearing,) or who 
appearing, shall refuse to be sworxaor examined on oath or affirmation, which 
oath or affirmation the said Commissioners are hereby empowered and fe. 
quired to administer, (such persons having peen paid the reasonable charges 
of Ihcir attendance,) and being thereof convicted before onc*of his Majesty's 
Justices of the Peace of the county or district in which such lands are situated, 
upon information thereof upon oath nftdc before at^ such Justice, shall for 
every 8u<% neglect or refusal, forfeit 2nd pay such^um of money, not cx* 
ceeding £10, nor less^than £5, as such Justice s^all think fit and order. 

34. Provided always. That no witness summoned to attend such Curnmis* 
fcioners, shall be obliged to travel above eight miles from the boundary of the 
parish, manor, or district to be inclosed by any such 

35. And be it further enacted, That os 8(Mn as conveniently ma| be after 
the division and allotment of the said lands and grounds shall be finished, 
pursuant to the flurpoit and directions of this or any such Act, the said Com¬ 
missioners shall form and draw up, or cause to be formed and drawn up, an 
award in writing, which shall express the quantity of acres, ro^s, a«d perches, 
in statute-measure, contained in the said lands and grounds, |nd the quantity 
of each and every part and parcel thereof which shall be so allotted, assigned, 
or exchanged, and the situations and descriptions of the same respectively j 
and shall also contain a description of the roads, ways, foot-paths, water¬ 
courses, watering-places, quarries, bridges, fences, and land-marks, set out 
and appointed by the said Commissioners, os aforesaid; and all such other 
rules, orders, agreements, isolations, directions, and determinations, as the 
aUd Commissioners shall think necessary, proper, or beneficial to the parties ( 
which said award shall be fidriy ingtossed or written on parchment, and shall 
be read and executed by the Commiasiouers, in the presence of the proprietors, 
who may attend at a special general meeting called for that purpose, of which 
Icn days* notice at least shall be given in some paper to be named in such Act, 
and circulating in the county; which execution of such award shall be pro¬ 
claimed the next Sunday in the church of the parish in wliich such lands sliatl 
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be ; from the time of which procjkunaUon o^I^t fwil not befoKt «i)oh Award 
aball be consiOered as cotpplete ; iitid sbalL within twelve calendar months 
alter the same shall be so signed andfseale^) or so sora as conveniently may 
be, be enrolled in one of his M^yer^y’s Vdoits of Record at Wutminvlert or 
with the Qerhof the Peace Sot the cottnty in which such landa shall be situated, 
to the en^ that tcoourse may be had thereto V pmy penons htterested therein, 
for the iospeetkm and perusal whereof no mme than ene dulling shall he 
paid ; and a copy of the said award, w anyipart thereof, signed by the proper 
Otfcer of the Court wherein the same shall be enrolled, or by the Clerk of the 
Peace for such county, or his Deputy, parpotting the same to be a true 
shall from timejto time be made.and delhreaed>by such Offleer-or Clerk of the 
Peaee for die time being,' as aforesaid, to any p«wn requesting the same, for 
which no more shall be paid than two>pt<ioe for every sheet of seventy^two 
words; and the said award, and each copy of the same, or of any part thereof 
signed os aforesaid, shall at all times be admitted and allowed in ail courts 
whatever, as legal evidence j and the said award or instrument, and the several 
allotments, partitions, regulations, agreements, exchanges, orders, directions, 
determinations, and all other matters gnd things therein mentioned and con¬ 
tained, shall, to all intents and purposes, be binding and conclusive, except 
where some provision fo tbd contrary is herein or shall be by any such Act 
contained, unto smd upon the said proprietors, and all parties and persons con¬ 
cerned or interested in the same, or in any of the lands, grounds, or premises 
aforesaid; and also that the said respective Commissioners, if they think it 
necessary, shall form or draw, or cause tO'^be formed and drawn on parch¬ 
ment or vellum, such maps or plans of the said lands and grounds, the better 
to descri’ie the several new allotments or divisirns to be made, and premises 
that shall be exchanged by virtue of this Act, and which shall express the 
quantity of each allotment in acres, roods, and perches, together with the 
names of the respective proprietors at the time of such division and allotment; 
which sai^ map^ and plans shall be annexed to and enrolled with the said re¬ 
spective award,and shall be deemed and construed in every resjiect as and 
for part of the said award. 

36. Commissioners shall, and they are hereby required to enter in a book 
to be provided Sm that purpose, a particular account of all sums of money 
received from the proprietors or others during the progress of the inclosure ; 
and also of all the charges, expenses, and disburstVQ^fo tvhich shall accruq^ 
be made by virtue of any 8i|cfa Act, and in csrryiqg the same into execution { 
which book of accounts shall be kept at the office of their Clerk, open at all 
seasonable times during the progress of the inclosure, and till all.the accounts 
are Enaily settled, for the inspection of any of the proprietors, without fee or 
reward; and in case any such CommisiHoners, or th^ Clerk, shall neglect to 
provide and keep such book of accounts as aforesaid, or refose the inspection 
thereof to any of the proprietors at seasonable times in manner before men- 
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tioned, and shall be convkted thereofi upon the oath of one or more credible 
w^itnesses not interested in the .ilUended divMon and inclosure, before any 
Justice of the Peace oP the CounV in iifhich the lands or grounds to be in* 

, closed shall be dhiate, m of any suctrWIier county or' place where such Com* 
missioners or Clerk so causing such negle<ll or reftisal) and convicted^ afore* 
said, shalK^i^it and pay for every such ofibace any sum not exceeding £t0, 
n^ less than £5^ to be levied/ recovered, and applied in the same manner as 

other penalties are 1^ this Act directed to be levied^ recovered) and applied. 

• a 

. • • 

3T> All monies raised under any Act shall from time to time, as often as 

the same shall amount to the sum of £50t be deposited in the ^jpnds of Some 
banker or such persons as shfA.^ approved by a ^rity in value of the pro* 
prietors, at the first meeting of thdi Commissioners, in the notice Of which 
meeting shall be expressed the intention of then appointing such banker, dt 
such other persons, and no monies deposited «r paid into the hands of such 
iNinker at other persons, to be appointed as aforesaid, shall bc*issued or paid 
by them, without an order in writing under the hands of such Commissioners, 
specifying ^he persons to whom the saine are respectively payable, and the 
service or consideration for w'hich the s^e are due ;*^d the balance, if any, 
upon the final settlement of accounts, ^11 be imtQediatcIy repaid to the land- 
owners in proportion to the sums respectively paid by them. 

38. It shall he lawful for the rector at vicar of anj })ari8h wherein the 
lands and grounds intended to be inclosed shall be Situate, by indenture under 
his hand and seal, with the consent of the bishop of the diocese, and of the 
{latron of the living, to lease or demise ail or any part or parts of t^e allot¬ 
ments to be set out and allott^ to any such rector or vicar, to auy persons 
whomsoever, for tny term not exceeding twenty-one years, to commence 
within twelve calendar months next after the executing the award; so that 
the rents for the same shall be thereby reserved to the rector ci* vicar for the 
time being, by four equal quarterly payments in every year ; aid so that there 
be thereby also reserved and made payable to such rector or vicar, the best 
and most improved rents that can reasonably be gotten few the same, without 

a • 

taking any fine, forepit, premium, sura of money, or other consideration, for 
the making or granting any such lease or demise; and so that no such lessee 
by any such lease or demise be mode dispunishable for waste, and so that 
there be inserted in stxh lease, power of Ye-ontry on non-payment of 
th^Kieots to be thereby reserved, within a reasonable time to be therein limited, 
after the same.shall become due { and so that a counterpart of such lease be 
duly executed by the lessee or lessees to whom such lease shall be so made as 
aforesaid; and every such lease diall be valid and cifectual. 

39. All penalties and fbrfoHurea Imposed by virtue of this or any other 
such Act, shall be levied and reODvered before any one Justice of the Peace 
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for the county in which the lands or grounds to be inclosed shall be situate, 
nnd residing near any such parish^ and not ijfiterested in the matter in question ; 
for which purpose it shall be kwfW for '»ny such Jwatice of the Peace, upon 
complaint made to him, to summon tlM^party accused, and the witnesses on 
both sides ; and upon the appearante or contempt of the party accused, to ex¬ 
amine siteh witnesses upon oath, (which oath any such Justice isAereby em¬ 
powered to administer,) and upon such ^idenee to give judgment accordingly, 
and to condemn the party accused in such penalties and forfeitures as the of¬ 
fenders shall have incurred, and to levy such penalties and forfeitures by dis¬ 
tress and sale of the offbnder*8 goods and chattels, together with reasonable 
costs ; all which penalties and forfeitures, if not directed to tie otherwise ap¬ 
plied, shall so soon at die same shall be leAed,* be paid for such uses as the 

y c 

Commissioners diall by writing under lumds or by their award, order 
•nnd direct. 

40. Nothing in such Act contained shall lessen, prejudice, or defeat the 
right, title, or interest of any lord or lady of any manor or lordship, within the 
jiuisdiction or limits v^hereof the hfods and grounds to be divided and allotted 
are situate; or to the ‘^^niorities, rights, and royalties incident or belonging 
to such manor or lor(l6hip, or to the lord or lady thereof, or to any person 
claiming under, them; but the same shall remain, in as full, ample, and bene¬ 
ficial manner, to all intents and purposes, os they might or ought to have held 
or ei\}oyed such rights before the passing of such Act, or in case the same had 
never been made. 

42. Saving always to the Kiftg*s most excellent Majesty, his heirs and suc- 
cessois%nd to all other persons, bodies politic 'iiuid corporate, and their heirs, 
successors, executors, and administrators, all such estate, right, title, and in¬ 
terest as they had or enjoyed of, in, to, or out of, or in res|xct of the said 
lands, g^und’, and premises so directed to be divided, allotted, and inclosed, 
or exchanged (ts afmesaid, before the paming of such Act, or could or might 
have enjoyed in case the same had never been made. 


42. It shall and may be lawful for any two or more Justices of the Pears 
to take affidavits on oath or affirmation (which oath or affirmation such Jus¬ 
tices ate hereby authorised and empowered to administer) of the notices rc. 
quited for such bills havin^f been given, of the consenf^ of the parties interested 
therein, of the allegations contained in the preambles of such Bills, and of the 
quantity of the land to be inclosed; and that such affidavits stmll not be sub¬ 
ject or li^e to any Mamp duties whatsoever. 

43. If any persons shall, in any examination, affidavit, deposition, or affir¬ 
mation to be had or taken in pursuance of this Act, before such Justice or 
Justices, or such Commissioners, knowingly and wilfully swear or affirm any 
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matter or thing which ^all be false or untrue; every «uch pcrsotwso olTending 
shall, on conviction thereof, be deeded g^lty of perjuty, and shall Buffer the 
like pains and penalties, to which ptJligoiis guilty of wilful and corrupt perjury 
*are now liable. a 

4i. it enacted. That all and every of the powers, authorities, direc* 

ti<«n8, and provisions in this Act contained, shall be only so far eflbetive and 
binding in each particular case, as tb^ or *any of then^ shall not be other¬ 
wise provided and enacted In any such Act hereafter to be passed as aforesai<f. 


SP^dlAL ACTS. • • 

Clauses selected from Special*Acts, obtained far Inclosing cer- 
lam Cotnmms and Waste Lands in the West Riding tf the 
ComUy of York. • 

1. And be it enacted. That if any dif^rence of opinion shall arise between 

the Commi|8ioners appointed for setting out, valuing, JHividing, and allotting 
the said commons and waste grounds, touching or edheeming any matter or 
thing to be done by th«n by virtue of the said recited* General Act, or this 
Act, the said Commissioners from time to time, and when and so often as such 
difference of opinion shall arise, shall, by writing under their bands, appoint 
some person (not interested in the premises) to be an uijjpirc between them; 
and the matter upon which such di|rcrenceof opinioh may arise, shall be settled 
and determined by such um|are, whose determination in writing shall be 
binding and conclusive. ^ 

Provided always, that no persan shall be capable of acting as on umpire, 
until he shall have*taken the oath usual on such occasions, 

2. And lie it enacted. That the said Commtssionera and the said un^ire shall 
be paid and allowed one guinea each, and no more, for every flay they shall 
respectively travel or attend fur the purpose of this Act, over and besides all 
their reasonable expenses at the times of such their journeys and attendances. 

a • 

3. And after the said Commissioners shall have set out and appointed the 
public carriage-roads and highways through and over the said commons and 
waste grounds, tliey shall set out such parts of the same, as thcjij; shall think 
proper, not exceeding tve acres in the whole, to be used and oijuyed by the 
respective proprietors of the said lands, for the puri^s of common watering- 
places for cattle, and getting stones and other materials for erecting and repairing 
buildings, bridges, walls, fences, and other works, for the reparation of the 
public and private roads. And the Commissioners shall in the next place 
assign, set out, allot, and award unto and for the lord of the manor, such part 
and parcel of the residue and remainder of the said commons and waste 
grounds, os shall in their judgment be equal in value to one full rixtccntb {lart 
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of t})e said re«due of the said common and iraste grcmad^’ in lieu of and as a 
full recompense for all such right and interest in an^ to the soil of the said 
commons and waste grounds as is netctaeteinafter expressly saved and re¬ 
served ; and that after setting out* assigning, and allotting such sixteenth part 
to the suld lord of the manor, the Commissioners shall set' out, amign, and 
allot the reffldue of the said commons and waste grounds unto and amongst 
the said lord of the manor, and the said several other persons entitled to right 
o' common or other dights and interests'in and upon the said commons and 
waste grounds, according to the value of the ancient messuages, cottagSs, mills, 
old inclosed lands, tenements, and hereditaments, in respect v^hereof they arc 
so respectftilly entitlcc. to such right qonlmoo, a» aforesaid, and according 
to the true and real value of such other rights or interests, as aforesaid, esti- 
maUng lands at their full and fair value as they arc worth to be let, and mes¬ 
suages, cottages, mills, and other buildings at one-half only of such their re¬ 
spective values; but in estimating the value of messuages, cottages, and mills, 
no regard shall be had to any additions or improvements made within forty 
years last past. Provided always, that no person shall be entitled^ to any al¬ 
lotment from the said commons and waste grounds, or any part thereof, for 
or in respect of any messua^, cottage, mill, or other building which shall be 
proved to the satisfaction of the said Commissioners to have been erected at 
any time within sixty years next before the passing of this Act, unless such 
erection shall have been made upon the scite of some ancient messuage, cot¬ 
tage, mill, or other building which shall have been originally erected sixty years 
or upwards befOTe the passing of this Act. 

4. Ati encroachments which at any rinse within twenty years now last past 
‘ have been made upon the said commons and waste gTounf's shall be deemed 
part thereof, and shall be divided and allotted accordingly ; and in case any dis¬ 
pute or difTermce shall arise, touching any such encroachments or the extent 
thereof, such (Tspute or difference shall be determined by the said Commis¬ 
sioners. 

5. Provided always, that the lands and grounds comprised in such encroach¬ 
ments shall be allotted to the persons who shall be in possession thereof, with¬ 
out regard to the value of such improvements as shall or may have been made 
thereon rince such encroachments were made, in case the persons so in pos- 
session shall desire the same to be so allotted, and shall signify such desire by 
writing rigtied by them to Jte delivered to the said Commissionen at their first 
or second rocetfiqg to be holden in puisaan« of this, and the said general Act ; 
and the value of such encroachments shall be deducted from the allotments 
to which such persons shall be entitled under this Act, unless it shall happen 
that the vidue of such encroachments respectively (quantity and quality con¬ 
sidered) shall be greats than the allotments to which such persons shall be 
entitied by virtue of this and the said recited General Act: and in that case 
proportionable part only of such encroachments shall be deducted therefrom* 
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aikt the residufe thereof ebaU be eofal bjt the said Commisnonera^ and if the 
Persons in possession oi^auch encr^achni^ts shall not be entitled to any aUot- 
ments^ then the whde of such enei*^ehinents shall be sold by the Commis- 
* sioners, and conveyed by them in fee simple to the purchaser or purchasers 
thereof, a.\\d the money arising from such sales shall be applied tdWards de¬ 
fraying the expenses of obtaining and executing this Act. 


6. And from and immediately after^the •passing of this Act until the ex- 

ccution of the award of the said Commissioners, it shall not be lawful for any 
» • • 
persons whonts^'er to grave, dig, get, pare, cart, or cany away any sods 

or turves from any part of the commons or waste grounds, gibresaid; and 

every person so doing, shall every such ol&nce forteif and pay any sum not 

exceeding twenty shillings. • 


7. And be it further enacted. That no sheep or Iambs shall be kept in any 
of the new inclosurcs (except such as are not Tenced by quick^ts) during the 
space of nine years from the execution of the said award, unless the persons 
keeping such sheep or Iambs do, at their gwn ex{)ense, fence their neighbour’s 
quicksets, adjoining the inclosures whe|;C such sheep^r iambs shall be kept, 
so as to prevent any damage being done to such quuAsets by such sheep or 
lambs. • • * 


8. And be it further enacted. That convenient gaps and openings shall be left 
in the fences and inclosures to be mode ly virtue of this Act, during such 
time as shall be allowed and fixed for making such^fencdl as aforesaid, for the 
passage of cattle, carts, and carriagis in and through the same, unless the said 
Coinmissiuners shall order and award to the oontrary, and then for such time 
only as they shall so order antk award. * 

Tli^ foregoing clause* are not contained In the General Act. 


SECTION III. 

The Method of redwing Statute Measure to Cmlomaryy aAd 
•• vice versa. 

It has been before observed, that by custom the perch varies 
in different parts of England; and with it, consequently. Varies 
the acre in propoitfbn. 

In Devonshire and part of Somersetshire, 15; in Comwali, 18; 
in I.ancashire, 21; and in Cheshire and Staffordshire, 24 feet 
are accounted a perch. 

In the common field-lands of Wiltshire, and in some other 
counties, there is a customary measure of a different nature, viz. 
of 120, instead of 160, statute-perches to an acre; consequently. 
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30 perches 'bf statute-measure^ make 1 rood of customary* or 
3 statute-roods 1 acre. < ^ 

In some places* an acre of this^.'jiieasurc* is called a day-work, 
or day's-work of land, 

* 

t t 

JVote—The utility of the following Problems will appear obvious, when we 
consider that in many places land'is not only reaped and farmed* but also 
bought and sold by custoroaiy-measure. 

Besides, when persons have the contents of their estates in statute-measure, 
it is fi-equently necessary to reduce them to the customary-measure of the 
place t and on the contrary, when the contents are in customary-measure, it 
may be desirable to reduce such conttmts to statute-measure. 


General Rules for feduinng Slalule-Measure to Cuslomary, and 

*•'' the contrary. 

" « *. 

Rule l.—.T o reduce slatute-mcasure to customary ^ multiply the 
number of perches* statute-measure* by the square feet in a square 
perch* statute-mersure; divide the product by^the square feet 
in a square perch* customary-meacure* and the quotient will 
be the answer in square perches. 

Rule 2.—To reduce customary-measure to statute^ multiply the 
number of perches* customary-measure by the square feet in a 
square perc^* customary-measure; divide the product by the 
square feet in a square perch* statute-measure* and the quotient 
will be the answer in square perches* which reduce to roods and 
acres by dividing by 40, and by 4, 

Note 1,—^It is scarcely necessary to remark that the length of any perch muU 
tiplied by itself* will give the number of square feet in a square perch of the 
same measure; hence we have 16.5 x 16.5 s 272.25t the statute perch } 
15 X 15 OB 225, the Devonshire and Somersetshire perch; 16 x IB a 324, 
the Cornwall perch ; 21 X%1 n 441, the Lancashire perch j and 24 x 24 ss 
576, the Cheshire and Stafforddiire perch. 

2,->-It may also be observed that 4640 square yards make 1 statute acre ; 
4000 make' 1 Devonshire or Somersetshire acre; 5760 make 1 Cornwall acre; 
7840 make 1 Lancashire acre; and 10240 square yards make 1 acre of the 
euscomary-measure of Cheshire or Staflbfdsbire. 
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PROBLEM I. 

To rcrftA-e Statute Measure to Jke Devonshire and Somersetshire 
* Customary Measure, of 15 Feet to a Perch, and vice versd. 

• • 

• TABLE I. 




Stat. 

A. 

Customary. 

A. R. P. . 

Stiat. 

P. 

Cust. 

R. P. 

iStat. 

r A 

•* aCust. 

R. P, 

J 

1 

0 

33.6 

1 • 

0 

1.2 

j 21 

0 

2.5.4 

Ci 

2 

1 

27.2 

2 

0 

2.4 

! 22 

0 

26.6 

3 

3 

o 

20.8 

.3 

0 

.?.o 

: 23 

0 

27.8 

4 

4 

3 

14.4 

4 

0 

4.8 

! 24 

0 

29.0 

5 

fj 

0 

8.0 

5 

0 

6.0 

1 25 

0 

30.2 

6 

7 

1 

1.6 


a 

7.2 

26 

0 

31.4 


8 

1 

35.2 

! 7 

.0 

8.4 

€7 

0 

32.6 

s 

9 

2 

28.8 

8 

0 

9-6 

'*28 

0 

33.8 

0 

10 

3 

«2.4 


0 

10.8 . 


0 

35.0 

10 

12 

0 

16.0 

i 10 

0 

12.1 

30 

0 

36.3 

20 

24 

0 

32.0 

1 11 

0 

13.3 

1 ''Jl 

0 

37.5 

30 

30 

1 

8.0 

, 12 

0 

14.5 

1 32 

0 

38.7 

40 

48 

1 

24.0 

' 13 

- 0 

15.7 , 

3^ 

0 

39-9 

50 

60 

2 

0.0 

! 14 

0 

16.9 

34 

1 

1.1 

100 

121 

0 

0.0 

i 15 

0 

li^l 

35 

1 

2.3 


- 

~ ~' ' 


16 

0 

19-3 

36 

1 

3..‘jh 

^tat. 

n 

Customary. 

-» n 

17 

0 

20.5 

37 

1 

4.7 



■ 

• J- » 

18 

0 

21.7 

38 

1 

5.9 

1 


1 

8.4 

19 

0 

22.9 

! 39 

1 

7.1 

2 


o 

16.8 

20 

0 

24.2 

1 

1 

t 


3 


3 

25.2 




1 

1 

t 

1 

• 


Kotr. 1.—^To reduce customary.nicasurey of 15 feet to a iierch, to statute, 
multiply the number of square links, customary-measure, by .B2k)4'l‘7, and 
the product will be the answer in square links, which must be inought into 
acres, roods, and perches. (Sec a table of square links in the first Seciior.) 

2.—When it is intciiQed to find the area of an estate in customary-measure 
only, it is generally thought most-convenient to take the dimensions by a 
chain properly adapted for that purpose. The Devonshire and Somerset chain 
is 60 feet; the Statute-chain 66 feet; the Cornwall chain 72 feet; the Lan¬ 
cashire chain 64 feet; atid the Cheshire and Stafltbrdshire chain 96 feet in 
length. Each of these chains is divided into 100 equal links, in the same 
manner as the $tatute.chain ; consequently, the customary-measure is found 
by the same rules as the statute-measure. 

z 
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3.—It may also be observed tbat the Devonshire and Somerset link ta 7.2 
inches; the Statute link 7.92 inches; the Cornwall link 8.64> inches; the 
Lancashire link lO.OS inches; and the Cheshire and Staftbrdshire link is 
11.52 inches in length. *' 

A 

EXAMPLES. 

1. In 25a. 2r. 2Qp. statute, hov.' many acres, &c. customary, 
measure ?’ 


BY RULE 1. 

A. H. , P, 

25 2 20 

4 

102 

40 

41W 

* 272.25 =- 16.5 X 16..5 

20500 

8200 

8200 

28700 

a _ 4,0 

15 X 15 = 225)1 Ii6225.00i496jl 

—— " 

•2162 31 ^^ 0:i. ip. Ans, 

2025 . ..— 

* 1372 
1350 

^ ~ • 22.5 

225 


BY THE TABLE, 

A. R. P. 

20a. = 24 O 32 
5a.»= 6 0 8 

2 k . = — 2 16.8 

20p. = —- 0 24.2 

.31 0 l"~ Ans, 
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2. In 31a. Or. Ip. customary, how many acresf &c. statute- 
measure ? , 0 

••• 

BY RUL& 2. 


A. Jt. p. 

31 0 1 

• • 

124 

40 


49f)l 

2 S 5 

248^5 • 

9.922 

9922 

272.25) 1116225.00 j 4. i 0*0 
IOS9OO 1.! 102.20 

27225 


25a. 2r. 90p. 


00 


Ans. 


BY THE NOTE. 

sqp links. 

30a. = 3000000 
lA. =, 100000 
Ip. = 6‘2.5 

”310062.5 

.826417 

^64375 

12402500 

12402500 

18603750 

6201250 

24805000 

2.A6250E229375 

4 

^2 50008 
40 

— . - • 

20.00320 Ans. 25a. 2r. 20p. 


3. In 159a. 3n. 26p. statute, how many acres, &c. customary- 
measure ? 


Ans. J9.3a, 1r. 39p, 
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PROBLEM II. 


To reduce Statute ^Measure tv the Cornwall Customary Measure, 
^18 Feet to a Perch, and vice versa. 


TABLE n. 


Stat. 

A. 

Customary. I 

A. R. P. 

Stat. 

p. 

Cust. 

P. 

Stat. 

; p. 

1 

Cust. 

P. 

1 

0 3 14.4 

1 

0.8 

i 21 

17.6 

2 

1 2 28.8 

2 

1.6 

j 22 

18.4 

3 

2 2 3.3 

3 

2.5 

1 23 

10.3 

4 

3 1 17.7 

4 

3.3 

24 

20.1 

5 

4 0 32.2 

5 

4.2 

25 

21.0 

6 

5 0 6.6 

6 

5.0 

20 

21.8 

7 

5 3 21.0 

7 

5.8 

27 

22.6 

8 

6 2 3.5.5 

8 

6.7 

28 

23.5 

9 

7 2 .0.9 

9 

i *0 

29 

24.3 

10 

8 1 24.4 

10 

8.4 

30 

25.2 

20 

16 3 8.8 

11 

0.2 

31 

26.0 

30 

25 0 33.2' 

12 

lO.O 

32 

26.8 

40 

33 2 17.6 

13 

I0.t> 

33 

27.7 

50 

42 0 2.0 

14 

11.7 

34 

28.5 

100 

84 0 4.0 

15 

16 
17 

12.6 
1,3.4 ' 

14.2 

35 

36 

37 

29.4 

30.2 

31.0 

Stat. 

'R. 

Customary. 

R. P. 1 

1 

18 

15.1 

38 

31.9 

1 

3 


10 

20 

1 

15.9 

16.8 

39 

32.7 


iVote—To reduce customary-measure, of 18 feet to a perch, to statute, 
multiply the number of square links, custoraary.measurc, by 1.19, and the 
puduct will be the answer in square links. 
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EXAMPLES. 


^ 1 . Reduce 5CAt 3 r . 36 p , statute, to customary-measure. 

BY RULE 1, 


A. R. p. 

i6 3 36 
4 


227 


40 


9116 

272.25 

45580 

18232 

18232 

63812 


18232 


4,0 


IS X 18 = 324)2481831.00 765^.9 

4 191 19.9 


•2138 

1944 


47a. 3r. 19*9p* Ans. 


• 1943 
1620 


*3231 

2916 


•3150 

2916 

•234 


BY THE TABLE. 


A. R. P. 


50a. 

= 42 

0 

2 

6a. 

= 5 

0 

6.6 

3r. 

= 0 

2 

20.8 

36 b . 

= 0 

0 

30.2 


47” 

3 

19.6 Ans, 


z 3 
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2 . Reduce 47a. .3r. 20 p. customary^ to statute-measure. 

BY RULE 2. 

t 

A. R. P. 

47 ‘i 20 
4 

m 

40 

7660 

32 1 

15;^2 
2208 


272.25)2481840.00 
2450C5 4 

777715^0 

27225 

. 745650 

27225 

. 161250 
163550 


4,0 
911 6 


227 56 


56a. 3 h . 36p. Am. 


...900 


BY THE NOTE. 

sc|. links. 

40a. = 4000000 
7a. = 700000 
3r. =: 75000 

20p. :r= 12.500 

4787506 

1J9 

4.3087.500 
47875 

47875 

56.^7l¥.57)6 

4 

1788.500 

. _40 

3.5.400o 6 Ans. 56a. .3r. .3.5.4p. 


3 . In 265a. 2n. I Sc- statute-measure, how many acres, &c. 
customary-measure r 


Ans. 223 a. Or. .'lOr. 
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PROBLEM III. 


To Induce Stalule Measure lo the l.ancashire CusUmarif Measure, 
• of 21 Feet to a Perch, and vice vers^. 


TABLE III. 


Stat. 

Uusltimary. 

•Stat. 

(aist. 

,Stat. 

• Ciist. 

A. 

A. 

H. 

P. 

1 P. 

P. 

1 

P. 

1 

0 

2 

1S.7 

1 ^ 


1.21 

12.0 

• o 

1 

0 

37.5 

! 2 

1.2 

^ 22 

13.5 

1} 

1 

3 


1 3 

1.8 

T 23 

14.1 

4 

o 

•1 

35.0 


2.4 

I *24 

14.8 

5 

« » 

0 

1.3.8 

! 5 

3.0 

i 2.'5 

15.4 

f) 

o 

o 

O 

.3‘2.f) 

1 6 

3.7 

’ 26 

Ki.O 

7 

4 

i 

11.4 

1 7 

■1..3 

27 

Ki.O 

8 

4 

3 

.'lO.l 

i -8 

i-.o. 

f 8 

17.2 

i) 

5 

o 

8-<) 1! 9 

5.5 

' 2.0 

17.9 

10 

f) 

0 

27.7 

10 

.(U 

' SO 

18.5 

‘20 

1‘2 

1 

i;.i. 

1 11 

6.7 

' "1 

1 ‘Ji 

1.0.1* 

•S’O 

18 

n 

/W 

3.1 

1 

7.4 

i 32 

10.7 

40 

54 

o 

30.8 

, 13 

8.0 

33 

20.3 

50 

30 

r> 

• > 

18.5 

14 

8.6 

Si 

20.0 

100 

f)J 

o 

37.0 

15 

9‘2 

35 

121.6 

Stat. 

1> 

- - ' • ' ——— — 

Customary. 

T> 

1 () 

17 

9.8 

10.4 

36* 

37 

*22.2 

22.8 



n. 

r* 

i 

ii.i 1 

38 

2.3.4. 

J 

• • 

0 

21..7 

1.9 

11.7 ! 

39 

24.0 

Q 

Am 


1 

.0-4 ) 

20 

12.3 f 



.•} 


1 

34.1 i 


; 




yote 1 _To reduce ciistomary-mea!!iirc, of 21 f.,el to a perch, to statute, 

multiply the nuinber of square links, custoinnryrineasure, by 1.G2, and the 
product will lie the answer in square links. 

2.—As the lineal Irish perch is 21 feet, and the Irish s«juare {icrch 4-il 
feet; the method of reducing English to Irish, or Irish to English measure, 
precisely the s.iute as shewn in this I’rnhicni. 
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EXAMPLES. 

1. In 36a. 1r. IOp. statute, how many acres, &c. customary- 
measure 


BY HULF 1. 

A. K. P. 

36 1 10 

4. 

143 

40 

51^ 

272.23 

29050 

1162 

JI 62 

4067 

. 4,0 

21 x 21 441)1581772.50.358,6.7 

4 ~89~2l^7 

.2587 22a. Ik. 26.71 

220 .“ 

.3827 

3528 

. 2992 

2646 

.~34^ 

3087 
. .378 


BY THE TABLE. 


A. It. P. 

30a. = 18 2 3.1 

6a. = 3 2 ,32.6 
IR. ;= 0 0 24.7 

lOp. = 0 0 6.1 

22 1 26.5 Alls. 
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S.* Reduce 22a. 1r. 27p> customary, to statute-measure. 

ff 

B\*JlULE 2. 

• 

A. lU F. 

22, 1 27 


S9 • 
40 


,'?.i87 

441 


, :i587 
1434iS 
14348 


4,0 


f 2.25) 15818(>7.000U58 J ,03 
4h 


136125 

"220^*7 
217800 • 

7728171 ) 

27225 

7r(i4’500 

iU675 

128^ 


145 10.3 


3()a. 1b. 10.3p. Ans. 


, MY NOTE 1. 

sq. links. 

20a. s= 2000000 
2a. = 200000 
IR. = 25000 

27p. = 16875 

2241875 

1.62 

448^0 

13451250 

2241875 

367j1 837.50 
4 

1.27848 • 

40 

”ia93926 Ans. 36a. In. 10.i)p. 


3 . Reduce 11 6a. 3 n. 32 i*. English measure, to Irish measure. 

Alls. 72 Ar On. 31 p. 
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PROBLEM IV. 


lo reduce. Slaiuic^ Measure 4o ipc Vheshtre and istuffurdshire 
'Cuslo?mny Measure, o/’i?4 Feet to a Perch, and vice ver^a. 


t ‘ TABLE IV. , 


t 


Slat. 

Cuatoniary 

Stat. 

Ciist. 

Stat. 

Ciist. 

A. 

A. 

R. 

p. 

P. 

C 

p- 

P. 

P. 

n 

0' 

1 

S5.fi 

1 

0.4 

21 

9.9 

o 

0 

3 

31.2 

C7 

0.9 

22 

10.3 

3 

1 

1 

2§.8 

3 

( 1.4 

23 

lO.S 

4 

I 

3 

22.5 

4 

« 1.8 

21 

11.3 ' 

5 

2 

1 

ISA 

5 

2.3 

25 

n.7 

6 

2 

3 

f3.7 ' 

0 

2.8 

2fi» 

X 

7 

3 

1 

9-3 

7 

3.2 

27 

12.7 

B 

3 

3 

5.0 

8 

3.7 

28 

1.3.1 

9 

4 

1 

0.0 

9 

4.2 

29 

13.0* 

10 

4 

2 

«f).2. 

10 

4.7 

30 

11.1 

20 

9 

1 

32.4 

11 

5.1 

31 

11.6’ 

so 

14 

0 

28.0’ 

12 

5.fi 

32 

1.10 

40, 

IS 

3 

24.8 1 

13 

fi.l , 

S3 

1.5.5 

50 

23 

2 

21.0 j 

14 

fi.6 

34 

10.0 

100 

47 

1 

2.0 1 
1 

15 

7.0 

^ 1 *» 

‘10.4 

Stat. 

Ci^stomary j 

10 

17 

/ .5 j 
8.0 ( 

JO 

37 

I / *0 

17.4 

K. 

1 

11. 

1 

18 

8.4 ! 

38 

17.9 

1 


0 

18.9 1 

1.9 

8.9 

39 

18..3 

2 


0 

37.8 , 

20 

9-4 

1 



3 


I 

]f).7 : 



. .__ 


JS’ole. —To reduce customary-measure, of 24 feet to a percti, to statute, 
multiply the number of square links, rustomary-mcasurc' by 2.1 lo7, and the 
product (vill be the answer in square links. 
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EXAMPLES. 

. • 


1. Required the number of acxes, &c. customary-measure, 
2f)9A. 2 b. 12p. statute-measure. 


BY^tULE I. 

A. n. p. 

2()}) 2 12 

1. 


1078 

4.'iT82 

272.2.'! 

2T5(i«() 

81)264 
8626J- * 

:)01924 • 

862()4 4,0 

24 X 21-=1 ' 

1152 4', .'jOyl’dfj 

.. 222 ?) 

1728 • 


127a, Ih. 26 . 6 p. An?. 


. 4988 
1608 

• 78807 
.34.06 


..3510 

.3456 

”54 


BY THE TABLE. 


200a. = 
50a. = 
10a. = 

<)A. = 
2r. =r 

12p. = 


A. K. P. 

<14 2 4 

2.3 2 21 
4 2 36.2 
4 1 0.6 

0 0 37.8 
0 0 5.6 

TTt r25.2 Alls. 


in 
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a. In'127A> In. 26’p. customary, how many acres, &c< statute- 
measure? 


BY RUl E 2. 

A. R. P. 

127 1 26 

4 

509 
40 ' 

20386 

576 

122316 

142702 

101930 4,0 

272.25)11742336.00 4-313p.7 
108900 4 1078 10.7 

.. 85233 269a. 2r. 10.7i*^ Aiis. 

81675 =========: 

. 355^, , 

27225 

.83610 
81675 

. 193.500 

190575 
. . 29 ^ 


BY THE NOTE. 

sq. links. 

100a. = 10000000 
20a. = 2000000 
7a. = 700000 

IR. = 25000 

26p. = 16250 

12741250 

2.41.57 

89188750 
6370625 
1274125 
1274125 
‘ 2548250 

269.56662.6250 

4 

'2i26648 

40 

1^65920 Ans. 269a. 2n. lO.O'i*. 
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3, Reduce 587a. 3r. 39p* statute, to customary-ipeasure. 

Ans. 277a. Sr. 27 p. 


PROBLEM V. 

To reduce ^Latulc Measure lo the Wiltshire CusUJtnary Measure, 
of 120 rer^c.fio an Acre, ajul tfij/s v&rsa. 

Rule 1 .—To reduce statute-measure to customary, diydj 
the number of perches, statute-measure, by 120, and the 
quotient will be acres; then divide the remainder by 30 , and 
the quotient will be roods; andjthe last remainder, if any, will 
be peralies. If the first rentainder be ifuder 30 , it will be 

perches, and there will be no roods in the^nswer. 

• • • 

Rule 2. —To reduce customary-measure to statute, divide the 
number of perches, customary-measure, by 1 GO, and the quo¬ 
tient will be acres; then, divide the rqmaiflder by 40 , and the 
quotient will be roods ; and the last remainder, if any, wdll be 
perches. If the first remainder be under 40 , it will bejierches, 
and there will be no roods in the answer. 

Note 1.—To bring cuitomary arres, &c. into perches, m'j^tiply the number 
of acres by 130, and the number of roods by 30 ; these two prcAucts, added 
to the number of given perches, will be the number of perches required. 

3 —In some^^arts of England, land is not only reaped and farmed, but also 
lK)ugbt and sold by this mcasura; and as the customary acre of 120 statute 
|M:rchcs, or three statute roods, is frequently denominated a day's work or day¬ 
work of land. Surveyors are sometimes required to return the areas of estates 
in day's works, roods, and perches. 



350 


LAND-SURVEYING. (Part Vl 


TABLE V. 

I, 


' Stat. 

I Customary. 

Stat. 

Cost. 

Stat. 

1 Cust. 1 

A. 

A. 

R. 

P. 

i P. 

R. 

p. 

P. 

R. 

p. 

1 

1 

1 

10 

1 

0 

1 

21 

0 

21 

2 

2 

2 

20 

2 

0 

2 

22 

0 

22 

3 

4 

0 

0 

ft 

0 

0 

3 

j 23 

0 

23 

4 

5 

1 

10 

4 

0 

4 

24 

0 

24 

5 

6 

2 

20 

5 

0 

5 1 

25 

0 

25 

6 

. 8 

0 

0 

6 

0 

(> 

26 

0 

26 

7 

9 

1 

iO 

7 

0 

7 

27 

0 

ii 7 

8 

10 

0 

20 

8 

0 

8 

I 28 

0 

28 

9 

12 

0 

0 

y 

0 

9 

j 2 f) 

0 

29 

10 

13 

1 

10 

10 

0 

10 

! 30 

1 

0 

20 

26 

2 

20 i 

11 

0 

11 i 

1 

1 

1 

30 

40 

0 

0 


0 

12 i 

32 

1 

0 

40 

53 

1 

10 

! 13 

0 

1 r> 1 

33 

1 

.3 

50 

66 

2 

20 

ij. 

0 

1 1 : 

34 

1 

4 

100 

1.33 

1 

•0 

15 

0 

15 i 

35 

1 

1 

5 

Stat. 

R. 

Customary. 

A. R. r. I 

10 

17 

18 

0 

0 

0 

10 , 

17 

18 

37 

38 

1 

1 

1 

() 

tv 

i 

H 

1 

0 

1 

10 i 

1.9 

0 

19 

3.9 

1 

9 

0 

0 

2 

20 1 

20 

0 

20 




3 

1 

0 

0 1 








AWf.—In adding up the numbprs taken from the above table, you must 
divide the rumber of perches by 30, and the numlar of roods by 4 ; because 
30 perches of this measure make 1 rood, and 4 rowls 1 acre, or 1 day’s work. 


EXAMPLES. 


1. In 1C5 a. 3k. 26p, statute-measure, how many acres, &c. 
customary ? 


BY RULE 1. 


A. R. P, 

lfi5 3 2(^ 

4 

40 

120 ) 265^(221 

240 

*.¥54 

240 

¥46 

120 

. 26 An?, 221 a, Or. 26p, 
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BY THE TABLE. 


, . A. 

n. p. 

IOOa. =:*133 

1 10 

50a. = 6?) 

2 20 

10a. = 13 

1 10 

5a. == 6 

2 20 

3h. = 1, 

0 0 

26p. =• 0 

0 26 • 

221 

0 26 Ans, 


• 9 

2. Required the number pf acres, ^vc. statute-measure, in 
Ok. afjp. customary. 

BY RULE 2. 


p. 

221 X 120 = 2(),12« 

26 = • 26 

160 ) 2 ^ 6(165 
160 • 

To5i 

y6o 

..91-6 

• SOO 

40)i4(7(a 

120 

. 26 Ans. I 65a. 3r. 26p. 


t 

3. In ?65\. 2n. 24p. statute, how many acres, &c. ciistomary 
measure ? 


Alls. 35 iA. Oh. 24p. 


GENERAL RULES 

l^or constructing the Jbregoing Tables, and Jiff Jinding the MuU 
tipliers given in the Notes, 

ilifT.n l.-«-Divtde the numlier of square feet in an acre, statute-measure, 
by the number of square feet in an acre, eiistomary-mcasure, and the quotient 
will be an acre and decimals, or decimals of an acre. Multiply tliis^quotient 



352 LANfi-stJBVEViNdi. (Part KL 

by 2, and the product will be the acres and decimals, customary-measure, in 
2 acres, statute-measure. Bring the decimals to their proper quantity, and 
you will have the acres, roods, and perches, customary-measure, in 2 acres, 
statute-measure. In a similar nianner you must proceed with 3 acres, 4 
acres, &c. ^ 

Rui.e 2 ,—Divide the number of square feet in a rood, statute-measure, by 
the number of square feet in a rood, customary-measure, and the quotient will 
be a rood and decimals, or decimals of a ^ood. This quotient being multiplied 
by ‘i, the product will be the roods and decimals, customary-measure, in S 
roods, statute-measure. In a similar manner you must proceed with 3 roods. 

Rule 3.—Diyide the number of square feet in a perch, statute-measure, by 

. » 

the number of square f, bt in a perch, customary-measure, and the quotient 
will be a perch and decimals, or decimals rf a perch. Multiply this quotient 
by }, and the product will be the perches and decimals, customary-measure, 
in 2 perches, statute-measure. In a similar manner you must proceed with 3 
perches, 4 perches, &c. 

Rule 4.—To find the multipliers given in the notes, say, as the number of 
square feet in an acre, statute-measure, is to an acre, so is the miinix'r of 
square feet in an acre, cusfoniary-measure, to the multiplier. 

Or, divide the number of square feet in a perch, cvstomary-mcasurc, by 
the number of square feet in a {)erch, statute-measure, and the quotient will 
be the multiplier. 

Tk'otr,—Table V. was constructed by Rule i. given in the la^t Problem, 


remauks. 

1. Ip^a tenant rents a farm of 100'' acres, reckoning 120 
perches to an acre of tenantry measure, which is but 3 roods, 
statute-measure; ho loses 1 acre in 4, or 25 acres in the 
whole, wLich reduces his farm to 75 acre?, statute-measure. 

2. If a tenant takes a farm, in Devonshire or Somersetshire, 
of 100 acres, at the customary-measure of 15 feet to a perch ; 

he loses nearly 1 statute acre in 6 customary acres, or 17 
acres, 1 rood, 17 perches, in the whWe, which reduces his farm 
to 82 acres^ 2 roods, 23 perches, statute-measure. 

3. if a tenant rents a farm of 100 acres, in Cornwall, at the 

customary-measure of 18 feet to a perch; he gains about 1 

♦ 

statute acre in 5 customary ao'es, or 19 acres, 0 roods, 1 perch, 
in the whole; consequently, his farm contains II9 acres, 
0 roods, 1 perch, statute-measure. 

4. If a tenant takes a farm of 100 acres, in Lancashire, 
reckoning 21 feet to a perch, customary-measure; he gains 
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nearly 2 statute acres in three customary acres, or 6l acres, 
3 roods, 37 perches, in the whole ^ hence, his farm contains 161 
acres, 3 roods, 37 j^erches, statute-measure. 

5. If a tenant rents a farm*df 100 acres, in Cheshire or Staf- 
fordshire, reckoning 24 feet to a perch, customary-measture; he 
^ains nearly l6 statute acrea in fourteen customary acres; or 
111 acres, 2 roods, 11 perches, in, the whole ; hence, his farm 
contains 211 acres, 2 roods, 11 perches, statute-measure. * 

6. ^hree acres, statute-measure, are equal to 4 acres, Wilt2 
shire measure.—Five ajer^s, statute-measure, ar^, equal to 6a. 
Or. 8p. Devonshire and Somersetshire melSure.—Six acres, 
statute-measure, are equal to Ja. Or. 6^p. Cornwall measure.-— 
Five acres, statute-measure, are equal to 3a. Or. 14p. Lancashite 
measure.—Thirty acres, statute-measure, are equal to 14a. Or. 
28.Ip. Cheshire measure. 

, SCOTCH MEASURE,' 

In Scotland, land is generally measured fiy a chain of 74 feet 
in length, which is divided into 100 eqflal links, the same as 
the English chain. 

The area is given in acres, roods, and falls; 342.25 square 
feet making 1 tall, 40 falls | rood, and 4 footfs 1 acre. 


TABLE VJ[. 

/t Table tlf Scotch l/incal Measures. 


Inches. 

8.88 

• 

1 Lk. 





t 

12 

1.35 

1 Foot. 





37 

4.*16 

3.08 

1 Ell. 

L 




222 

25 

18.5 

6 

1 Ril. 



88.8 

100 

» 

74 

24 

4 

1 Chain. 


71040 

8000 

5920 

1920 

.320 

• 

80 

1 Mile. 


Kote .—It appears by cutnparing the alwve Table with that given in Part III., 
that the Scotch cU is 1 inch more than the English yanl; and the Scotch 
mile GIO feet more than the English mile ; but by a statute of James II , it 
was enacted that the Scotch mile, like the English, should conUun 1760 yards. 


A a 
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TABLE VIJ. 


A Table (/Scotch Square Measurcx. 


Sq. Inches. 
78.85i4 

1 Sq. Lk. 


j * 



144 

1.82 

1 Sq. Ft. 




"f 

1369 

17.36 

9.51 

IS. Ell. 



49284 

625 

342.25 

36 

IS. Fall. 


1971360 

25000 

13690 

1440 

40 

1S. ltd. 


7885440 

100000 

54760 

5760 

160 

4 

lS.Acre. 


Xoie _By comparing the above Table with that given in Tart III., wc 


Snd that the Scotch fall' contains ?0 square feet more than the English statute 
lierch ; and the Scotch afire 11200 square feet more than the English statute 
acre ; hence 1089 Scotch acres are equal to 1369 Englkb acres. 

TABLE VIII. 


A Table for reducing English to Scotch Measure. 


Eng. 

Acs. 

Scotch. 

A. R. E. 

Eng. 

P. 

Scotch. 

Falls. 

Eng. 

P. 

Scotch, 

Falls. 

1 

0 

3 7.3 1 

1 

0.8, 

21 

16.8 

O 

1 

2 14.5 

2 

1.6 

22 

17.5 

3 

£> 

1 21.8 

3 

2.4 

23 

’ 18.3 

4 

3 

0 29.1 

4 

3.2 

24 

19.1 


’ li 

3 36.4 

5 

4.0 

2.5 

20.0 

6 

4 

3 3.7 

6 

4.8 

26 

20.8 

7 

5 

2 10.9 i 

7 

5.6 

27 

21.5 

8 

6 

1 18.2 

8 

6.4 1 

28 

22.3 

9 

7 

0 25.5 

9 

7.2 1 

29 

23.1 

10 

7 

3 .32.8 

10 

8.0 

30 

24.0 

20 

15 

3 25.5 

i 11 

8.8 

31 

24.8 

30 

23 

3 18.3 

12 

9.6 

32 

2.5.4 

40 

;n 

3 11.0 

13 

10.3 


26.2 

.50 

39 

3 3.8 

14 

11.1 

; 34 

27.0 

100 

79 

2 7.5 

15 

12.0 

3.5 

27.8 




16 

12.8 

, 36 

28.6 

Eng. 


Scotch 

17 

13.5 

1 37 

29.4 

Rds. 


K. F. 

18 

14.3 

38 

30.2 

m 


0 31.8 

1 23.6 

2 15.5 

19 

20 

1.5.1 

16.0 

39 

31.0 
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Noli 1.—The General Rules given in the beginning of thi| Section, may 
be applied in reducing English to Scotch^ or Scotch to English measure. 

2.—Scotch measure may also he {educed to English statute-measure, by 
multiplying tho numlier of square linl^, Scotch measure, by 1.2571 and 
the product will be the answer in square links, 

• 

EXO^PliGS. 

1. J:n 45a. 2r. English statute-measure, how much 
Scotch mea<^ire ? 

, ,BV RULE I. 

A. B. P. 

45* 2 23 

4 

Fsi 

40 

7303 . 

272.25 5= lf).5 X lh*.5 
^515 

14f)0ii • 

14()0(; 

.51121 

t MiOO 4,0 
.342.25)1‘1882 il_. 75] .580,9.3 
^ 71125 J. 5 <j.;j 

27^991 3()jv. 1 n. (j.gp. ^Vns. 

27.‘^8ft0 =:=—= 

rr31<)17.5 
308025 

.Til 500 
102675 

. . 8825' 

BY TABLE VIII. 

A. R. F. 

31 3 11 

3 3 36.4 
0 1 23.6 
0 0 18.3 ’ 

36 1 9-^ Ans. 

2. In 36 a. 1r. 9<3f. Scotch measure, how much English mea¬ 
sured 

A a 


40a. = 
.5a. = 
2r. == 
23p. = 


o 
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JHY RULE 


A* II* 

36 1 9-3 
4 

145 

40 

5809.3 

342.25 

290465 

116186 ’ ■ 

116186 

232372 

^7m9 4.0 

2>72.25)1988232.925,730.2.9 
190S75 4 ! 182 22.9 

.. 82482 45 a. 2n. 22.9 p. Aij^ 

81 675 --- 

*' .. 8 O 792 

‘54450 

263425 

245025 

. 18400 


BY NOTE 2. 

30a. = 3000000 
6 a. = 600000 
IR. z= 2.5000 
9 p. = 5625 

Sgr. = 187.5 

3630812.5 

1.2.571 

36308125 

254156875 

181540625 

72616250 

36308125 

45.64294.39375 

4 

2.57176 

40 

22.87040 Ans. 45a. 2r. 22.8p. 



section III,) LAND-SUEVEYING. 357 

3. Reduce 102a. Sr. S8p. of English statute-jneasure, to 

Scotch measure. • Ans. 81a. 3b. 27.7f. 

4. In 52a. 2r. 36f. Scotph measure, how many acres, &c. 

English measure ? • Ans. 66 a . 1b. 5p. 


IRISH MEASURE. 

• • • . 

In Ireland, land is Pleasured by a chain ofs4 feet in length, 

which is divided into 100 equal links, the same as the English 
chain. 

The area is given in acres, roods, and perches, fhe same as in 
England; but the Irish perch contains 168.75 square feet more 
than thg English perch; and 38.75 square;*feel more than the 
Scotch fall; consequently, the Irish meaWre is greater than 
either the Englisli or the Scotch measui^. 


TsABLE IX. 

A Table e/' Irish Lineal Measures 


Inches. 

10.08 

1 Link. 






12 

1.19 

1 Ft. 



36 

3.57 

3 

1 Yd. 




252 

25 

21 

B 

1 Pch. 



1008 

100 

84 

28 

4 

1 Chn. 


80640 




320 


1 Mile/ 


comparing the above Table with that given in Part III., we 
find that the Irish mile is 480 yards more than the English mile; hence 11 
Irish mUcs arc equal to 14 English miles. 

A a 3 
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TABLE, X. 

> 

I 

A Table of Irish Square Measures. 


Sq. Inches, | 

, 101.6*064 ''l Sq. Lk, 

I 

•1 


1, 

144 |, 1.42 

1 Sq. Ft. 

• 1 

/ 

1296 

12.78 

9 

1 S.Yd.: 

63504 

625 

" 

HI 

49 'iS.Ph. 


2540160 

25000 

17640 

i960 40 

1 S.Rd. 

10160640 

lOOOOp 

70560 

Vsio i 160 

•4 |is. Ac. 


Note 1.—By comparing the above Table with that given in I’art Ilf., we 
find that the Irish perch contains 16H.75 square feet more than the I'.nghsh 
statute perch ; and thp Irish acre 3000 square yards more than tlic I'^ngbsh 
acre ; hence 1^1 Irish acres are equal to 1%. English acres. 

2. —Irish measure may be reduced to English, or E’nglisli measure to Iiisli, 
by Problem III. 

3. _Scotch measure may lie reduced to Irish, or Irish measure to Scotch, 

by the following rule: As the square feet in a sijnrue perch of the required 
measure, i» to the given area in perches ; so is the square 'cet in a square 
(lerch of the given measure, to the required area in jktcIics. 

4. —The rule given in the List note, is the substance of the two Oeneral 
Rules given in the lieginning of this Section ; and will hold good for all kinds 
of measure.s. 


The Rules givert in this Work, far Jimling the Areas of Figures, 
and Bividing Land, are apidicablc in all cases oj Land^ 
Surveying. 

As both the Scotch and Irish chains are divided into 100 
equal parts, the same as the English chain; it is manifest that 
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the Rules given in this Work, for finding the areas of figures, 
and for laying out, parting-off, ^nd dividing land, are applicable 
in all cases of Surveying, whether the dimensions be taken widi 
the English, Scotch, or Irish*chAin. 

They also hold equally true, if the dimensions bc«taken in 
, yards, tenths and hundredths; in feet and tenths; or in any 
other denominations. 


EXAMPLES 

isr 


ENGLISH, SCOTCH, and IRISH xMEASURES. 

1. The base of a triangular field, measured by the English 
chain, is found to be 1252 lin|ps, and the perpendicular 6'84 
links; what is the area of thcdleld, in sta^te-measure ? 

links. 

1252 

C84 

50<)8 

iqpifi 

7512 

4.28184 

4 

rriiTiif) 

40 

5.09440 Ans. 1 *A. 1 R. 6 p. 


2. Reduce* 4a. Ir. 5p. English measure, to Scotch and Irish 
measure. 


Reduced to Scotch Measure by Talk VllL 



A. 

R. 

p. 

4a. 

= 3 

0 

29.1 

lit. 

::s:0 

0 

31.8 

5p, 

= 0 

0 

4.0 


3" 

1 

24.9 Ans. 


A a 4 
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deduced io Irish Measure, by Table HI. 


a. 

A. 

p. 

4a. = 2 

1 

*3,5.0 

IR. =r 0 

0 

‘ 24.7 

5p. = 0 

0 

3.0 

2 

2 

22.7 


3. The base of triangulat fie'.d, measured by the Scotch 
cl|ain, is 1252 links, and the perpendicukr 6'84 links; required 
the area of the>field in Scotch measure. r 

links. * 

1252 
684 ‘ 

^08 

1©016 

7512 

2)8563/)8 

4.28184 

4 

• 1.12736 
4P 

5.09440 Ans. 4a. In. 5 p. 


I 

jNToie.—Here the area is the same as that /bund in the first example. 

4. Reduce 4a. 1r. 5f. Scotch measure, to English and Irish 
measure. • 

Beduce io Efiglisk Measure by Nole 2, under Table VIII. 

sq. links. 

4a. = 400000 
1». = 25000 
5f. = .8125 


428125 

1.2571 

428125 

2996875 

2140625 

856250 

428125 

5.38I95.9375 

4 

1.52710 

40 


21.11200 Ans. 5a. In. 21. Ip. 
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Reduced to Irish Measure by Note 3, wider TaU^ X. 


Ai Ri * P« 

4 1 5 

_i • . 

17 

sq. ft. • sq. ft. 

As 441 : 685 :: 342.25 

342.25 • • 


3425 

1.870 

1370 

27/0 

^55_4^0 

441)23444].25153,1.61 


2205 

"l^ 

1323 


4 !'13 1(v1 _ 

3a.* iB. 16.1 p. Ans.* 


• 711 
441 


2702 

2646 

. .565 
441 


124 


5. The base of a triangular fielcl, measured by Uje Irish 
chain^ is 1 252 links, and the perpendicular 684 links; vrhat is 
the area of the field in Irish measure ? 

links. 

1252 

684 

5008 

10016 

7512 

2)856368 

4.28184 

4 

1.12736 
_^ 

5.09440 Ans. 4 a . IR. 5 p . 

A’b/c.—-Here the area is the same as that found in the first and third ex¬ 
amples, which proves that the Kules for finding the areas of figures hold good 
for all kinds of measures. 
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6. Reduce 4a. 1r, 5p. Irish measure, to English and Scotch 
measure. 

Reduced to English Measure, ly N(rie 3, wider TMe X, 

A. R. F. 

4 15 

4 

17 

sq. ft. sq. ft. 

As 272.25 : 685 441 

441 

2740 

2740 4,0 

272.25)302085 111.09.5 

2722^41 27 29.5 

29835 6ir3R. 29.5P. Ans. 

27225 ====== 

261000 

24502 5 

^ 1597 ^ 

136125 

.*23625 


Reduced to Hcoich Measure bij Role .5, undo Table X. 

.sq. ft. sq. p. sq. ft. 

As 342.2.'i : 685 :; 441 

441 

2740 

2740 — 40 , 

342.25)302085 88,2.6 

27.3800 4 

. 282850 2r. 2.6f. Ans. 

273800 - - .. 

.. 90500 
68450 

220500 

215350 

..5150 


7. The length of a rectangular held, measured by the English 
chain, is 1435 links, and its breadth 923 links; required the 
area of the field, in English, Scotch, and Irish measure. 
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Ans. 13a. Or. 39p* English measure ; 10a. Sr. Scotch 
measure; and Sa. Oh. 28p. Irish measure. 

^ 8. A Land-Surveyor is reqi^Jred to measure a triangular field, 
and to return the area in English statute-measure; but not 
having an English chain, he found the base of the fieldTto mea- 
•sure 1.548 links, and the perpendicular 924 links, by a Scotch 
chain; required the area of riie field in English statute-m^- 
sure. • Ans. 8a. 3r. 38.4fw 


GAD MEASURE. 

In some places the tlimcnsions of ^pnd are taken, by farmers, 
workmen, &c. with a pole or staff of 8, 9» or 10 feet in length, 
called a Gad; hence the square g^d of 8 feet, contains C l- square 
tcct; thg .s(]uarc gad of 9 feet, .‘«quare tejkt; and the square 
gad of 10 feet, 100 square feet. • 

When the area of a piece of land is whntetl in gad-measure, 
the dimensions, taken in g.Tds and feet, must be brought into 
feet ; from which the area, in square feet, may be obtained, by 
the rules already given, pividc this area l?y Cl, HI, or 100, 
respectively; and the quotient will be the number of square 
gadb; and the lemainde/ will be square feet. Jf the regiaindcr 
be multiplied by 4, and divided as before, the quotient will be 
], }j, or of a gad. 

Ifj however, the gad be decimally divided, th4 dimensions 
will be taken in gads and tenths, and the rules will then give 
the area, in square gads and decimal parts. 

The decimal? j^nay be reduced to their proper quantity by 
multiplying them by the number of square tcet in a gad ; or to 
quarters of a gad, by multiplying them by 4, as before directed. 

Note 1.—(iad-ineaSiirc inny be reduced to English stalutc-mcasurc, by the 
following Rule: As 272.25, the square feet in a ^square perch, statute-mea¬ 
sure, is to the given area in gads ; so is the stpiarc feet in a gad of the given 
measure, to the required area in perches. Or, divide the square feet in tlie 
given area, by 272.25 ; and the quotient will be the answer in stiuare perches, 
statute-measure. 

2—To reduce stalute-measiue to god-incusurc, divide the givea area in 
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square f^tt by the number of square feet in a gad ; and the quotient will be 

i 

tbe answer in square gads. 

EXAMPLES. 

1. The length of a rectangular'|)ieoe of land, measured with 
the eigh^-feet gad, is 45 gads, 5 feet ; and its breadth 21 gads, 
3 feet; required its area in square gads. 


0 . F.. 

0 . F. 

45 5 

21 3 

8 

8 

Ms 

171 

171 

1 

365 



2555 

365 

8 x 8 = 64)62415(9750. I5f. Ans. 
576 == 

481 • 

448 

335 

.320 

. 15 rcm. 


2. The area of a piece of ground, measured by the eight-feet 
gad, is found to be 975 gads, 15 feef ; required its area in sta¬ 
tute-measure ? 

DY NOTE 1. 


Q. F. 

975 15 

64 

3905 

5851 _4,0 

272.25)62415.00 22,9.25 
54450 4 5 291 

79650 jjj gqip. Ans. 

54450 -- — 

252000 

245025 

69750 

54450 

153000 

136125 


. 16875 rem. 
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3. The area of a piece of land is 1a. 1r. 29 ,}p. ^tute-mea- 
siire; what will be its area in square gads, if it be measured 
by the eight*feet gab ? 


BY NOTE 2. 


A* 

1 1. 2(J.25 

4 

S~~ 

40 

• *229.2.'> 

272 . 2 & 

45850 

45850 

100475 

45850 • 

04)02418.31 25(V75g. 13.3^; Ans. 

576 ..^ 

•- • 

.481 

^8 

."^33 

^20 

. 13.3 tern. 


4. The base^f a triangular field, measured with the nine-feet 
gad, decimally divitled, is 58.7 gads, and the perpendicular 
2 O .9 gads ; required the area of the held, in gad, and* also in 
statute-measure ? 

1579 03 

Here, 58.7x26-9=1579-03; and —= 789-515, the area 

At 

in gads; and by Note 1, as 272.25 feet: 789-515 gads :: feet 
: 234.89 perches =; 1 a. la. 34.89P. the area in statute-mea¬ 
sure. • 

5. The length of eight lands, forming a furlong in an open 
held, is found, by the ten-feet gad, to be 118.7 gads, and their 
breadth 12.4 gads; what is the area of the furlong ? 

Ans. 1471.88 gads = 3a. 1r. 20 .6 p. statute-measure. 

6. The diagonal of a trapezium measures 56.2 |^ads, by the 
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ten-feet gad, one of the perpendiculars 21.4 gads, and the other 
1 S.3 gads; required the area of the trapezium ? 

Ans. 1115.57 gads = 2a. 2a. Q.7 p. statute-measure. 


ESTIMATING LAND BY THE MILE. 

The Method of 'thing a rough Calcuta'ion of the Number of 

Acres contained in a Common, Moor, Lordship, County, or 

Kingdom. 

Endeavour to ascertain, in miles, as nearly as you can, either 
by your own observation, or from the information of others, 
the mean length and breadth of i,he land to be estimate d; then 
multiply the length by the breadth, and the product will be the 
area in square miles. Multiply this area by Gl<(), the number 
of acres in a square mile; and the product thus obtained will 
be the area in acre^, according to this method of calculating. 

Note 1. —The mean Icngtik and breadth of u county or a kingdom, may be 
found from a map, in the following manner: Measure several lengths, by the 
scale of miles, upon the map ; add them togothor ; and «livide their sum Ity 
their number, for a mean length. A mean t>rea(lth mat (>.■ obtained by a 
similar process. 

2. —The foregoing method of finding the area of eoiintics and kingdoms 
must of course, he liable to considciablc inaccuracy, not only as regartls the 
method of taking the dimensions, but also ns respects the correctness of the 
map and scale; fur it is evident that if these be not truly delineated, the di¬ 
mensions' can never be obtained to any degree of accuracy. 

3. —When you have a correct map and scale of a county ui a kingdom, its 
content may be found to a considerable degree of accuracy by the following 
method: Hivide the map in^ triangles and trapeziums in the most convenient 
manner; and straighten the crooked shores or coasts, cither with a lantern 
horn, as directed in Part IV., or by the parallel ruler, as directed in Part V. 
Measure the bases, diagohals. and ix;rpcndiculars correctly, by the scale of 
miles belonging to the map ; find the area of each figure separately ; and the 
sum of these areas will be the whole area required. 
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EXAMPLES. 

. 

1. Suppose the mean length of a common or moor be esti¬ 
mated at miles, and its mean breadth at 2^ miles; what is 
the area in acres, according to this estimation ? 




miles. 

r>.75 

2.25 


>875 

750 

750 , 

8.1-575 miles. 
640 

5575(KfO 

5062'0 

5-K)0.0000 acres. 


Ans. 5400 acres. 


2. If the mean length of *a lordship be estimated at 4| miles, 
and its mean breadth at 2| miles; wKat is the content iy miles 
and acres? Ans. 10.625 miles, and 6800 acres. 

5. The mean length of a county, found from a piap, is 63 
miles, and its mean breadth 42 miles; what is its area in miles 

and acres? Ans. 2646 miles, and 1693440 acres. 

• 

4. Mr. Pinkerton says, in his Geography, that the content 

of Ireland is computed at 27457 square miles ; what is its area 
in acres? Ans. 17^572,480 acres. 

5. According toiMr. Pinkerton, the content of Scotland is 
computed at 27793 square miles; required its area in acres. 

Ans. 17,787,520 acres. 

6. The same author observes, that the extent of England and 

Wales is computed at 58335 square miles; what is the area in 
acres > Ans. 37,384,400^acres. 
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JVbfe.—The real quantity of land in England is very uncertain; and dif¬ 
ferent writers have given very difibrent statements. Dr, Greve, in the Philo¬ 
sophical Transactions, No. 330, states the number «f acres in England at 
46,000,000; hut Sir 'V^illiam Petty, in Political Arithmetic, states them^ 
at no more than 30,000,000. Dr. Halicy’s statement is also 39,000,000 acres ; 
but Zimi&aerman’s statement, in his Political Survey, is only 34,631,680. 
Dr. Crew’s statement stands at 46,600,000; and in the Gentleman’s Maga¬ 
zine, for July, 1804, is a statement made from Smith's County Maps, by 
wl ich the area is cstiriiated at 32,134,400 acres. 

’ Now, if we take this number from the area of England and Wales, found 
in the last example, we shall have 5,200,000 acres for the area of Wales, 
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The Method of* Measuring and 'Pltmning Villages, 
TownSf and Cities; Ufirectwns for Measuring and 
Planning Building Ground^ and Dividing it into con¬ 
venient Lots for Sale; and Miscellaneotts Questions 
relating to Surveyings Laifmg-outs Parting-offs 

Dividing Land, * / 

\ 

f , • 

SECTION I. 

THE METIIob OF MEASURING ASI) PLANNING VILLAGES, 

TOIVNS^ ASD CITIES. • 

0 

As villages, towns, or cities, present themselves in almost 
every extensive survey*and are generally measured and»planned 
with the adjoining or surrounding lands, it is highly necessary 
that something should be said on the metiiod of taking and 
laying down the dimensions of such places, and finphing the 
plans. 

Besides, the plans of towns and cities are so essentially neces¬ 
sary for the purposes of commercial and general reference, that 
Surveyors are not uiifrequently employed in forming^ correct 
drawings of the same, in order to have them engraved and 
published in copyerplates. 

Without this art, we could not obtain the ichnography of 
towns and cities; neither could we havfe any just idea of the 
shape, extent, and direction of the streets ; the size and number 
of the public buildings; the local conveniences enjoyed by the 
inhabitants, &c. &c. of those places which circumstances will 
not permit us to visit. 

a b 
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Directus^ for taking the Dimensions of FiUages, Towns, 

and Cities, 

The dimensions of villages^ towns, and cities, may generally 
be obtaitisd by the chain only; as the streets 'are usually wide 
enough to admit of angles or tie-lines being taken with the 
chain, at the meetings or intersections of the streets, in the 
sadie manner as directed in Problems 4 and 5, Part IV. In 
these Problems the n^thods of measuring meres, woods, roads, 
rivers, and cecals, are clearly illustrated and exempliHed; and 
if the learner make himself completely master of those depart¬ 
ments of Surveying, any difficulties which may present them¬ 
selves in measuring villages, towns, or cities, will be easily sur¬ 
mounted. * 

It will sometimes happen that the tie-lines cannot be mea¬ 
sured at a greater distance from the angular points than 30 or 
40 links. In such C'-.ses, the tie-lines must be taken to a quar¬ 
ter of a link, and both them and the angular distances must be 
multiplied by 2, 3, 4, or any larger number, as circumstances 
may require; and the products used in laying down the chain¬ 
lines. (See Prob. J, Part IV.) 

The notes taken in measuring towns and cities must be en¬ 
tered precisely in the same manner as in surveying estates ; and 
in measuring along the streets, offsets must be taken to the 
bouses on both sides of the chain-line; and particularly to 
every comer and projection; even the small projections of 
bow-windows must not be omitted. 

Sketdies of the bases of the buildings, particularly the corners 
and projections, must be made in the margin of the note-book, 
in order to assist the Surveyor in drawing a correct plan. 

Ali>public buildings, such as churches, prisons, castles, court¬ 
houses, market-places,'halls, colleges, mimsion-houses, &c. &c. 
must be distiactly noticed; and the range of the first line 
idtould be taken with the compass, in order that the Draftsman 
may be able to lay down every street in its true direction. 

Note Ir i-ln nsasuriog along the streets, all the oilhets to the buildings 
nl^t be lakm at right^u^^ to the chain-lines. The bases of the buildings, 
and all the projections mist be sketched, as you proceed; and the breadths 
of the buildings, the lengths and breadths of the projections, Ac. &c; must 
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be correctly measured, and entered opposite to those parts of^the sketch to 
which they respectively belong. The ^gn + (plus) is usually placed Ix^weicn 
the breadth of a buildftig, at its pci^iciidicular distance from the chain-line. 
,The method of sketching the bases *of buildings, and entering the notes, is 
exempUded in pages 4, 10, and 12, of the engraven Field-book, tc^ which the 
learner is referred. 

I 

2. —When a town and the surrounding or adjoining lands are both to be 

measured and planned together, the Simenslons must Be taken with Gunler^s 
chain ^and the lines measured along the streets must be properly connected 
with those measured in surveying the adjoining estates ; buf if the plan of a 
town only is required, it is mofe convenient to taj^e the dimensions with a 
chain of 50feet in length, divided into 50 links, and an offkct staff of 10 feet 
in length. ^ 

3. —As station staves cannot be fixed in tlje streets, in consequence of the 

})avcmcnt, tliey must cither be set in wtioden pedestals, made for that pur¬ 
pose, or two or more assistants must each hold a staff in those places that arc 
(Minted out by the Surveyor. * • 

4. — Sometimes it is most convenient to mcasin’c* external or main-lines, 

on the outside of the town, as in surveying a mc^ or wood, Prob. 4, Part IV.; 
and in running such lines, stations must be left at the ends of the streets, as 
you ()ass them, in order that lines may be run from one station to another 
in measuring the streets. ^ • 

5 . _In some situations, and under certain circumstiuiccs, it is most eligible 

to measure the first line along one of the principal streets; and t^ intersect 
this line by another, measured along some other principal street, nearly at 
right-angles with* the former; then these two lines being tied together by a 
connectihg line, measured in the most convenient mannerf will divide tlie 
town into four (larts, each of which may be tneasured separately, sby running 
lines in the most advantageous manner. (See a similar remark in Note 5, 
Motliod 1. Part V.) * ' 

g,_In putting down stations at the ends of the streets, &c. the number 

of the station may be made upon the waU of the opposite building^ (if there 
be one,) with red or white chalk, in such a situation that an offiet may be 
taken, at right-angles to the building, flrom the station marked upon the wall, 
to the station on the cWn-line. This offset being entered in the book, and 
again measured from the station on the wail, at ri^ht-angles to the building^ 
will give you the station on the chalo-luie, whenever you inay W’ant to 
find it. 

7,_When the foregoing method cannot be adopted in consequence of not 
being able to take a right-angled ofiket from any building to the station 
>vhich you. wish to fix, then two lines may be ntensured from the stetion to 

D b ^ 
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Ithe comers, o** to any other parts of two adjoining buildings; and the inter- 
section of these lines, when measured from the buildings, wilt give the station 
required. 

8.—-After all the principal streets h«ve been measured, then proceed to the 
smaller and intermediate streets ; and lastly to the lanes, alleys, courts, yards, 
and every other part which it,may be thought necessary to represent upon the 
plan. 

P.—When any of the streets are so narrow as not to admit of tie-linrs 
b'ing taken with the chain, the angles wliich the chaindincs make wit.i each 
other, at the meetings or intersertions of the streets, roust be tj'dcen in degrees 
and minutes, b^ 'a* theodolite; and in plnnnitTg, they must be laid down ns 
directed in Problems and 2t, Part I. (See the'^Description of the Theo¬ 
dolite, page 374.) 

10.—iWhat has been advanced on this subject will, no doubt, be accept¬ 
able to learners t'* hut as towns are built after such a variety of plans, and 
consequently vary so much in their foriris, no directions can be given that 
will bo applicable to ev^y [Ktrticula. ca.se to be met with in practice. A 
great deal will always deiicnd upon the skdl and judgment of tlie Surveyor, 
who should, after duly examining every part of the town, endeavour to nm 
his lines in the most advantageous manner. 

EXAMPLE. 

t 

Let it be requiretf to measure the New Town, No. 7, 
Plate VII. 

In onier to follow the method described in Note 4, we shall 
begin at the south-west comer, as in Problem 4, Part IV.; 
although the (Survey would be conducted precisely in the same 
manner, :f we begun at any other corner. 

First Line. Put down -f- 1, M the S. W. corner, and proceed 
towards the S. E. corner ; taking offsets to the buildings, wherc- 
ever it is necessary ; and sketching their bases iii the margin 
of the note-book. At the end of High Street, put down -(- 2 ; 
at Queen Street, + 3; at Low Street, +4; at the S. E. 
corner, -f- 5; and produce the line at pleasure, to -f 6. 

Second Line. From Hh 5^ proceed towards the N. W. corner; 
but when you arrive at*the end of York Street, put down -f- 7 ; 
and thence run a tie-line to -{- 6. From -f- 7» proceed with 
the main-line; and at King Street, put down -f 8 ; at George 
St2eet> 4* 9; at th% N. W. corner, -f- 10; and continue the 
line tO‘ 4 11. 


« 
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Third Line. From ■+• 10, go towards the N.^ W, comer7 
but when you come to the end «f Low Street, put down + 12, 
from which run a tic-line to^+ 11. Proceed from + 12; and 
*at the end of Queen Street, put«down + 13; at High Street, 
+ 14; and at the N. W. corner, + 15. • 

> Fourth Line. From + l^l, proceed towards the S. W. cor¬ 
ner; and at the end of Gecgge"Street, put down + l6; at 
Kin^ Street, + 17; at York Street, + 1%; and continuing 
the line to + I, you will have circumscribed t]ie town wifh 
four main-lines, into vdii^h the lines measured the streets 
must be run. * * 

Note.—ki\st the first three lines arc laid down, it is evident that the fourth 
line will serve as a cheeky and will reach exactly from + to + 1, if alf the 
operations have been conducted with accurady. • 

Fifth Line. From + 18, through York Street, to + 7. 

Sixth Line. From ,+ 8, along King Strjeet, to + 17* 

Seventh Line. From + IdJ tlirough G^rge Street, to + 9* 

Eighth Line. From +12, along L<\w Street, to + 4. 

Ninth Line. From + 3, through Queen Street, to + 13. 

Tenth Line. From + 14, along High Street, to + 2; thus 
the survey of the town is completed. ^ • 

1.—The chain-lines aifd stations do not appear upon the plan, as 
they could not have been conveniently entered without increasing its size ; the 
learner will, however, Gntf no difficulty in making a similar pitn, two or 
three times as large; drawing the chain-lines, and putting down the stations 
in thci[ proper places. Or he may take the dimensions of the given plan 
with a sixuill scale; enter them in a note-book ; and then draw a rough plan 
by a larger scale, and after that a Gniilied one, which will be an exercise that 
will tend much to his improvemept. | 

2. —.The survey of this town might have been carried on according to the 
directions given in Note 5, by measuring a line through King Street, and 
another through Queen Street; and then connecting these two iinet tc^ether 
by tic-lines taken at the point of intersection. Thus would the town be di¬ 
vided into four jiarts^each of which might be measured separately. 

3. —Here it will be proper to observe, that in taking an angle with the chain 
or theodolite, at the intersection or meeting of two lines, either the external 
or internal angle may be taken, as circumstances may make it most conve¬ 
nient ; but it should always be remembered, that neither very acute, nor very 
obtuse angles should be measured, if it can be avoided, as both are liable to 
errors, in laying down. Those angles which approach nearest to right-angles 
sliould always be preferred, as being most correct. 

B b .3 
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tray of proof, it is «i excellent plan to take both the If 

r p 

they be taken by the chain, you will have a cheek>hne, by the scale; and if 
taken by the theodolite, their sum should be 180 degrees ; and you will also 
have a proof in planning, in consequence .of having measured an angle and its 
supplement. (See Definition 16, and'Problems 30 and 31, Part 1^) 


A Description of ihe Theoddite. 

" The theodolite is a matbemalical instrument used by Sur- 
veyors, lor taKipg horizontal-angles, in measuring meres, woods, 
roads, rivers, canaL, villages, towns, cities, &c. &c. when tie- 
tines cannot be taken the chain, in consequence of ob¬ 
structions. It also enables us to take such angles as are neces¬ 
sary for calculating the heights and distances of remote objects 
by plane trigonometry. 

There are various forms of Ulis instrument, arising from the 
successive improvements of many eminent artists ; but me prin¬ 
ciple of its operation is the same in all, whaterer difference may 
appear in the construction. 

A theodolite of the best kind consists of the following prin¬ 
cipal parts: 

1. A telescope to direct the sight, knd enable the operator to 

distinguish objects at a distance. To the telescope is attached 
a sperit-^evel, to assist the operator in placing the instrument 
in a horizontal position. " 

2. A verti^ arc for taking angles of altitude and depression. 

One side of this arc is gradnatTsd to every half degree ; and 

these are again subdivided to ev';ry .minute of a degree by the 
index or nonius. This side is numbered from 0 to 90 degrees, 
towards tlie eye-end, for angles of altitude; and from 0 to 50 
degrees,'’towards the object-end, for angles of depression. 

The other side of the vertical arc contains a line of divisions, 
showing the number of links to be deducted from each chain’s 
length, m measuring up or down any ascent or descent, in order 
to reduce it to a true horizontal line, according to the duections 
given for surveying hilly ground. Method I, Part IV. 

3. A horizontal limb and compass, for taking horizontal* 
aitgleSf znd the bearings of objects. 
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' Th(» horizontal limb ooneists of two circular one naova^' 
ble on the other; and the outer edge of th# upper plate con¬ 
tains an index to*the degree^ and minutes on the lower plate. 
The upper plate^ together wfth,the compass, vertical arc, tele¬ 
scope, and level, are easily turned round upon a centne. 

The lower plate of the hbrlzontal limb, is divided to half de¬ 
grees ; and these are again subdivided, by the scale of the no- 
niuS|j to every minute of a degree. * • 

This limb is numbered from the right-hand towards the 1^, 
with 10, 26 , 30, 40, ^c.«to 360 degrees. ,, • 

• * .♦ , 

4. The whole instrument^fits on the conical ferril of a strong, 

brass-headed staff, with three substadlial wooden legs, by which 
it can be firmly fixed upon the groupd. 

The top or head of the staff consists of two brass plates, pa¬ 
rallel to each other; and four sjprews pass through the upper 
plate, and rest upon the lower plate. the action of these 

screws, the situation of the upper plate may be varied, so as 
to set the horizontal limb truly level, or in a plane parallel to 
the horizon. 

Note 1.—^I'he compass is fixed op the up})er plate the horizontal limb ; 
and the ring of the compass issdivided into 360 degrees, which are numbered 
in a direction contrary to those on the horizontal limb. The bottom of the 
compass-box is divided intt^four parts or quadrants, each of whi(^ is subdi- 
vided to every 10 degrees; and numbered from the meridian, or north and 
south points, each way, to the east and west points. In t^ middle of the 
hex is*a steel pin, finely pointed, on which is placed theAnagnctic needle. 
The box also contains a small sperit-Jevel, fixed at right-angles t« that which 
is attached to the telescope. By thJ assistance of these two levels, and the 
four screws before mentioned, the instrument can be placed in a truly hori¬ 
zontal position* . (See the Description of the Compass, Part II.) 

2. _^The method of using the theodolite may soon be acquired by a little 

practice in the field; but it will be obtained still more easily if the learner be 
assisted by the instructions of a practical operator. 

3 . —When trigonofnetrical calculations are to be made from the angles, 
they should, if possible, be taken to a minute but an instrument that will 
take an angle to five minutes will answer vciy well for a practical Surveyor; 
as angles cannot be laid down nearer, either by the line of chords or the pro¬ 
tractor. 

4. —In order to lay down an angle by the protractor, draw a line at plea¬ 
sure, for one side of the angle; apply the diametto of the^instmn^^t to this 

• B b 4 
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and -iUi centre to the point where the angle ie to be made ; mark the point 
under toe given degreth and through this point draw the other side of the 
angle. « 

5. —.Te measure a given angle by the protractor, apply the diameCer to one ' 
side, and thjr> centre to the angular point; and the degree of the limb under 
w Inch the other side passes, is the measure of the angle, (See Problems 19, 
30, 31, S3, and 23, Part I.) 

6. —The fullotving pi'fccs stand in Mr,' Jones's Catalogue, for theodolites 
of different kinds t viz. a common th^olite, without rack-work, thd hori¬ 
zontal limb six niches in diameter, eight guinea.s. Ditto, Wi'th rack-work 

movements, and w'h'ich wil* take angles to two niinutes of a degree, twelve 

L 

guineas. Second best 7 or 8-inch theodolites, which will take angles to a 
minute, sixteen guineas, and £9 : Is. Very best improved ditto, £33 :13s. 
Eight-inch ditto, £37:16s. Nine-inch ditto, £42. 

IHreciions for Planning Villages^ Tmvns, and Cities. 

Sr 

All the main-lines ‘must first be laid down; and the^stations 
upon them marked off. The lines measured along the streets 
must then be drawn; Und the stations upon them denoted. 
The bases of the buildings must next be laid down from the 
offsets, so as to furin the streets; and shaded as directed in 
Part V., and exhibited in Plate VII. The rough plan must 
then be trai:^ferred to a clean sheet, by some of the methods 
‘ described in Part V., in order to make a finished plan. 

The bases of all public buildings, such as churches, castles, 
prisons, sessl.-^n-houses, market-places, infirmaries, hospitals, 
mansion-houses, monuments, &c. &c. should be delineated upon 
tlie plan with the utmost correctnf ss ; and most Surveyors draw 
the bases of the columns which *^su^port the roofs of market- 
crosses, the galleries of churches. Sec. &c. as exhibited in Uie 
plate to which wc last referred. 

The streets are usually left white; but some draftsmen pre¬ 
fer colouring the causeways, with a tint of blue, to distinguish 
them from the carriage^oad.s, which are generally washed with 
« yellowish brown. <' 

The grass-plots, in gardens, public squares, &c. &c. whether 
they be rectangles, .i hombuse^, circles, ovals, or regular poly¬ 
gons, should' be correctly delineated upon' the plan; then 
shaded with Indian ink, and washed with green, in the same 
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maimer as pasture-grounds; and trees, 'water, pleasur^grounds^ 
gardens, gravel-walks, &Ci &c. must be shadld and coloured 
as directed in Part V. , 

* The name of the village, towQ, or city, should be given in 

conspicuous characters, in some vacant part of the plan ar map ; 

and the names of all the Greets, public squares, churches, 

colleges, halls, prisons, castles, ceurt-hoiises, mansion-houses, 

market-placel, lanes, alleys, courts, yards, &cl &c. must be eh- 
^ ^ 0 
tered in their respective situations, in the manner, exhibited in 

Plate VII. * , * • 

. * * * 

jVote 1.—If the dimensions be taken and laid down in feet, a scale of feet 
must be given ; if in yards, a scale of yards must be given ; if in chains lyid 
links, a scale of chains and links must be given; and if the town or city be 
very large, a scale of miles and furlongs may be given upon the plan, for the 
purpose of measuring distances; and as 220 yards make a furlong, the dis¬ 
tance of one place from another may be easily obtained in miles and yards. 

2. —Any remarks or explanations that it may be ttwiighl necessary to give, 
may be entered in somg vacant comer of the plan. • 

3. —All plans, ornaments, &r. should first be drawn in pencil; and it will 

tend much to the improvement of the learner, if he form all his printing, 
German text, and largv.hand letters by the pencil ^Iso, and then finish 
them with Indian ink. a * 

4. _In forming letters, ornaments, &c.,with the pencil, the lines and 

strokes should be made as fiiite as possible; as the ink frequently ilms upon 

If. 

the lead, when t^e i>encil has been used too freely; hence the necessity of 
applying Indian rubber after the outlines have been finely drai^ with Indian 
ink, in order to remove the lead which is not covered by the ink, before we 
proceed to finish the letters, ornamenL4 &c. 

5 _If the pupil dues not succeed w<f i in his first attempt with the pencil, 

the letters, ornaments, &c. must be cflaced with Indian rubber; and he must 
repeat the proccW until he can form all the letters, devices, &c. correctly. 
(See Note G, Page 250.) , 

6. —Brookman and Langdon's prepared lead pencils, marked F, for fine 
drawing, will be foui^ to answer vt ell in making letters, ornaments, &c.; as 
they arc of a middling degree of hardness; consequently the marks made 
by them may be easily efifUecd. (See Note 4, pags 20fi.> 

7. —After practice has made the learner a proficient in penmanship, he 
will be able to print, text, mid write more expeditiously, without the use of 
the pencil. 

8. »Here it may not be improper to caution the learner against a very 
common fkult of young dniflsmen; namely, that of making their tines and 
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I«t%en too strong, both with peoeil and ink. The Unes, dots, and letters be» 
longing to wooden i&ts should never^ be imitated by the learner, as th^ are 
mostly too strong and f'o»gA ; but he should take for his pattern the specimens 
exhibited in the different copperplates, gWen in this Work. . ^ 

f 

9. -—lorPait the Second, ivory {dotting«scale3 are recommended, as being 
the best; but it may be proper to observe that very gprod feather<«dged plot¬ 
ting scales are now made of box, by moat mathematical instrument-makers, 
wliich will do very w^l for school-boys.* A twclvc-inch box ^le may be bad 

about four shillings ; but an ivory .scale of the same length, costrt ten or 
twelve shillings* accordingly as jt ia finished. ^ 

10. —What haV bec^ stid on the subject it ^^nning villages, towns, and 
cities, will be forther illustrated ezamininlt the plan of some large village, 
toe^n, or city. The author recommends to those who desire to increase their 
information on this subject, a small plan of Leeds, neatly engraved; and sold 
by J. Heaton, Leeds, price 2s. ; a large, elegant, coloured plan of Leeds, con¬ 
taining all the recent improvements; published by Longman and Co., London, 
price 2ls.; d small plan o^ Londoir, neatly engraved, price 2s. 6d.; also a 
new coloured^plan uf I^'ndon, with its environs, including the iTurrouiiding 
villages. In this plan aft the new roads, streets, buildings, bridges, squares, 
&(V Ac. have been accurately inserted from origUud and actual surveys; 
together with the projected improvm«8nts not yet executed. Both these 
plans are published by Laurie and Whittle, I.otidon ; the latter on a large 
sheet, price 6s. In tr.is plpii, the basetf of houses are shaded with dots, in 
imitation of sand, as in the lower part of No. 2 ; but the bases of public 
buildings ate shaded with lines, as in No. 7, Plate VII. The plan is sur¬ 
rounded fly a border, which is divided into roil'es; and each mile is subdi¬ 
vided into eight equal parts or furlongs. 

Besides the'^^fxjve maps, it may be proper to observe that an excellent co¬ 
loured plan of London and its vicinity, has lately been published by W. Dar- 
ton. No. 58, Holborn Hill, London, one large sheet, price 6s. 6d. A 
plan of Edinburgh might also be consulted ^'ith considerable advantc^, by the 

young Surveyor; as the new town is laid out with remarkaUe regularity and 

* * 

^^nce. 

TO CLEAN PLANS OB MAPS. 

It has been intimated to the young drj^ftsntan, in Note 6, 
page 25p, that every precaution should be taken to keep plans 
and maps dean, in executing them: but notwithstanding the 
greatest possible care be exercised, they will generally be some¬ 
what soiled, (perhaps in consequence of misfortunes,) either by 
dost, ink, or colours; hence it is necessary to give the method 
of deaning th^m after they are finished. 
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iVbte^Not only the face but also the back of a plan should be cleanedy in 
order to make it look as well as possible ; and give it the appcat&ift» of coming 
from tbe hands of a neat and elegant draftsman. 

To clean Plans or Maps that are soiled with Dnst, Inimn Ink, 
, or*Colours. 

Take a sluuqp penknife, tv^h a roundish point, and scrape 
those jparts gently which are besmeared wfth ink or coloi/^s, 
until you efface the blots; then use cjean Indian /ubber freely 
to those places that aite aoiled with dust^ andtlastly, rub the 
whole map well wit£ white bread ; taking^* care to pare the 
bread as it accumulates the dust. 

A'iEtfe 1.—Indian rubber is made from tjie juice of a large and much 
branched tree, which grows in Guiana, Cayenne, and other i)arts of South 
Amerfca. The juice is obtained by making incisions through the bark of the 
tree, chiefly in wet weather. From i|>c wounds tbus4brmcd, tiK juice, which 
is of a whitish colour, flows abundantly. It is usually brought \o Eurojw in 
the form of pe-ar-shapJd bottles, which are made, by spreading the juice over 
moulds of clay. These exijosed todense smoke, or to a fire, till they 
become so dry as not to stick to the' fih^rs ; and then by certain instruments 
of iron or wood, they are ornamented on tbe outside with various figures. 
This dune, the clay, in tbe insiifc, is moistened A-ith water, and then picked 
out by proper instruments. 

2.—When Indian rubber'•has become foul by frequent use, may be 
cleaned by washipg it iu lukewarm water and soap. 

/ 

To clean Plans or Maps that are blotted with common Ink. 

1 

If the blots be light, they |>ay be scraped out with a pen¬ 
knife, or effaced by rubbing them repeatedly with clean paper 
wet in water ot saliva j but when they are deep, acid or salt of 
lemons must be used in the following manner: Dissolve a small 
portion of the acid in hot Avater, and with a clean hair-pencil, 
dipped in the sokitipn, wash Uie blots until they are discharged. 

Note 1.—Hecent blots arc easily obliterated; but when they are old, and 
very deep, it will be found necessary to let the pa|)er dry, and repeat the 
wash several times. Salt of lemons is sold in small boxes, by druggists. 

2.—When you have to write upon those places from which the blots have 
lieen removed, the paper will Iwar the ink better, if you mb a little iwunce 
upon it, wfilh cleiin paiier; and then smooth it with your Iblder, or with the 
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haft of jour penknife, Someiimes the paper will bear the ink pretty well, 
after a blot Ika been removed, by merely smoothing it as above directed. 

3. -~Pounce or gum sandarach is a resinous gum ^hicb exudes from the 
juniper>tree ; and is of a pale yellowreh colour. It is imported from thj 
continent in small pieces or tears, about the size of peas; and when reduced 
to powder, and passed through a fine sieve, it is used for rubbing upon writing- 
paper, in places whore any blot or writing has been scraped out 

4. —^Sometimes a spi^irions kind of pornce is made by reducing resin (the 

juice of the Scotch fir) to a powder; but this should never be used, a^ it is too 
gummy. It m^ be known from genuine pounce by being of a darker 
yellow, and having a stronger odour. * 

5. —Large blots ofUndian ink, common ink, or colours maybe removed 
from maps or strong drawing-paper, by washing them re^ieatedly with a 
spoiige and clear water; always taking care to squeeze and wash the sponge 
as it absorbs the ink or colours; repeating the process until the blots dis¬ 
appear. 

6. —Sponge is a kind of marine,, animal production, formed by a species 

of worms, an^.found adl^pring to rocks, shells, &c. chiefly in the^ Mediterra¬ 
nean sea. The best spouges are those which are white, light, and have the 
holes small, and near t6 each other. ' 

7. —Sponge is much used by landsh^ painters, in washing their pieces 
with water, after they have finished fading them with neutral tint. This 
process removes the su^r^alyiunding shade; discharges the clouds ; produces 
a remarkable softness; and prepares the pieces for taking the colours with 
ease and freedom. 


SECTION II. 

DIRECTIONS FOR MEASURING AND PLANNING BUILDING 
GROUND, AAD DIVIDIKG IT INTO CONVENIENT LOTS 
FOR iALE. 

IHreciims ftyr Measuring Building Ground. 

Land lying in the vicinity-of large towns, is frequently sold 
by the square yard, tor building>ground; and as it always bears 
a high price when the situation is eligible, it is of the greatest 
importance, both to the buyer and seller, to ascertain its con¬ 
tent with the utmost accuracy. 
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In order to accomplish this desirable object, the^ dimensions 
should be very correctly taken, with a measuring-tape, divided 
into yards, tenths, and hundredths ; or with a tape divided into 
Teet and tenths, or feet and inches. 

' When the dimensions are taken in feet and inches, the inches 
■ must be reduced to the decimal parts of a foot ; and the area 
found from such dimensions, psust be divided by 9 , to bring it 
into syuare yards. * 

Whatever Jje the shape of the groupd to be measured, it must 
be divided into such squares, rectangles, trapezoids, trapeziums, 
or triangles, as will give the true content of*the whole ; and if 
the sides be crooked, offsets must be taken as directed in Pro¬ 
blem 6 , Part III. 

Narrow pieces of building-ground must be measured by Pro¬ 
blem 7 ; and if they be very irregular, their areas may be cor¬ 
rectly found by the method of equidistant* ordinates described 

in Problem 9» Part 111. • 

• . 

Note 1.—As a measuring-tape is ^ot so convenient in taking the dimen- 
sions of land as a chain, it is more eligible to use the latter when the land to 
be measured is extensive; the greatest care, however, piust be used in order to 
obtain the dimensions correctly, vwhich should be taken to a quarter of a link. 

S 

2. —The chain must be completely stretched, and held at the bottom of the 
arrows, in measuring ; and if it be an inch or two over long, an allowance 
must be made in the dimensions; thus, if a line of 650 link^,^ measured by 
a chain*that is 2^ inches above 66 feet, we shall have 6^ ss 16^ inches 
s= 2 links nearly ; hence the true len^h of the line will be 652 lillks. 

3. —The above method may al^b be' adopted in measuring land, when it is 
found necessary, tp correct the dimensions taken by a chain that exceeds the 
proper length. (See the Description of the Chain, Part II.) 

4_As 4840 square yards make 1 acre, 1210 square yards 1 rood, and 

30f square yards ]ap<^, we can easily reduce acres, roods, and perches 
to square yards, in the following manner: Multiply 4840 by the numb^. of 
acres; 1210 by the number of roods ; and 30.23 by the number of perches ; 
then the sum of these three products will be the square yards required. 

5.—When the area is in square links, divide it by 20.6611, the number of 
square links in a square yard; and the quotient will be the Area in square 
yards, ^ee the Table of Square Measures in Part III.) 
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6.—Buildlnjf-ground Is geiidtUly sold in small parcels. SoinetinaM, how¬ 
ever, it is sold by whole fields together, which ore afterwards divided by the 
buyer, and retailed out in small lots. *f 

** 

examples. 

» 

1. The length of a rectangular piece of building-ground is 
Q 5.8 yards, and its breadth^33.6 yards; what is its area in 
square yards, and its value at 5s. 'ild. per square yard ? 

I r 

r . Yds. 

65.8 . . 

( ' 32.6 

3948 

1316 

..1974 

« , _ 

2145.08 Area. 


yd. ’ s. r yds. £. s. d. 

As 1 : 5i75 2145.08 : 616 14 2^ the value. 

4 * 

2 . The length of a rectangle xfiaasures 85.36, and its breadth 
43.28 yards; what is its area in square yards, and its value at 
6 s. 3d. per square ^ard ? 

Ans. The aij^a is 3694.3808 square yards; and the value of 
the land J^ll.54. 9s. lO^d. 

3. The parallel sides of a piece of ground in the form of a 

trapezoid, dh^asure 84.63, and 72.78 yards, and the jTerpendi- 
cular distance between them 56,59 yards; what is its area in 
square yards ? ^Ans. 4453.91595 square yards. 

4. The diagonal of a trapezium measures 236.5 feet, one of 
the perpendiculars 189*3 fleet, and the other 127.9 feet; what 
is its area in square yards; and its value at £l. 6s. 6d. per 
square yard ? 

Ans. The area is 4167*655 square yard|; ^nd the value of 
the ground £5522. 2s. lO^d. 

5. The base of a trumgle measures 369*9 feef> And the per- 

$ 

pendicular 234*7 feet; what is its area in square yards, and its 
value at 2 s. 6 d. per square yard i 
Ans. The area is 4823.085 square yards; and the value 

£602.1-78. S^iT. 
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6. The three sides of a triangle me^ure 362 feej ^3 inches, 
316 feet 6 inches, and 284 feet 9-inches respectively; what is 
its area in square yards P , 

* Ans. By Note 4, Part IV., you will find the area to be 4810 
j^uare yards. • 

7* Draw a plan of an irregular .piece of land, and find its 
area in square yards, from the following diiAensions, taken fn 
feet. * 


* > 

f - 


0 

AB 

1286 

1 

1 

^ 145.6 

247.6 

1015 



987 

• 59.8 


790 

136.5 

317.6 

720 ^ 



56p 

164.2» 

223.5 

465 

• 

• 

34.->.2 

346 

124.8 . 

268 

372.4 

000 

245.3 

Begin | 

at A, and j 

go West. 


* 


Answer. 
Double Areas. 


359147.3 Ofisels on the right. 
676164.8 DittO\on the lellt. 

2) 10353124 Sum. 

*9)517656.05 Area in square feet. 
57517.33 Ditto in square yards. 


8. Required the pkn of a piece of building-ground, and also 
its area in square yards, from the following equidisUnt ordi¬ 
nates, taken in feet. ^ ^ 



S84 
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AB 

25.5.8 

1000 

2,50.6 

900 

246.3 

800 • 

235.4 

7(30 

221.2 

600 

201.9 

500 

176.8 

400 

168»5 

300 

157.7 

200 

146.0 

100 

139.1 

000 

Begin 

at A, and 


Ra^nge East. 


Answer. 

394.9 The first and last ordinates. 
4009.6 Four times the sum, &c. 
1604.0 Twice the sum, &c. 

dooiTs Sum total. 

100 The common distance. 

3) 60085 0l) 

9)20028^ Area in square feet. 
^ 2253.7 Ditto in square yards. 


9 . Required the plan of a piece of ground, and likewise 
area in square yards, from the following dimensions, taken 


feet. 



r 



BC 

0.0 

84j> 

33.2 

700 

66.4 

600 

74.8 

500 

85.6 

400 

62.3 

300 

50.7 

200 

25.9 

100 

0.0 

•i 

000 

R. ofFB. 


AB 


1253 

* 

1000 


586 

Begin 

at A,and 


525.6 C 
go West. 


its 

in 
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Answer. 

Double areas. 

. 658576.8 Trial^Ie A C. 

81307.2 Off'sets on B C. 
2) 73988 4.0 

9 ) ^ 69942.0 Area in square feet 
41104.6 Ditto>m square yarc^s* 


10. Required the plan of a portion bf building-|roun(l, and 
also its area in squaretyards, from the foHoyjing dimensions, 
taken by Gunter’s chain; likewise its value, supposing it to 
have been sold by auction, at 14s. 9d. per square yard. * 


C 482^ 

• 

B D 

1235 , 

1075 

270 

R. off B. 


A B 

22.1 

25 i 

1175 

1100 

45} 

4000 

40J 

900 

:i4’ 

800 

68* 

* 700 

70* 

65^ 

600 

500 

60 i 

400 

.'>5* 

.300| 

40^ 

SO 1 

200- 

«)0 

0 

000 

’Begin 

at A, and 


474J ^ 


go West. 


JVbl<r,-»In calculating the area, tlic quarter-links must be treated as 
locimals. • 

Answer. 

Double Areas. 

1181895.00 Trapezium A B C D. 

112881.25 Offsets on A B. 

2 ) 1294 ^^ Sura. 

647388.125 Area in square links. 
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By note, /J, we have 647388.125 -r 20.6611 = 31333.67, the 
area in square yania; then, as 1 yd. : 14.75s. :: 31333.67 yds. 
: 462171.6325s. =. 231O3J0. lls. 7Jd. the value required. 


Directions for Planning BWdin^-grmnd, and Dividing it into 
convenient Lots for Sale, 

Building-ground may be laid down by a nlotting-scale, 
whether the'dimenoions be taken in yar^ls or in feet, by calling 
each chain upon the scale, one yard, or one foot, as the case 
requires; and the intermediate divisions will evidently be 
tenths of a yard, or tenths of a foot. 

If the plot of ground be small, the scale made choice of 
should be pretty large, so as.,to make the ground, on the plan, 
appear to the bert advantage; and exhibit even' part dis¬ 
tinctly. 

After the plan has been drawn, the ground must l>e judi¬ 
ciously divided and laid out, by making streets at a proper dis¬ 
tance from each,-other; and then subdivided into convenient 
parcels or lots for sale, accordiiig t j the situation of the place, 
and the size of the housee for which the ground is best adapted. 

Main or principal streets should he much wider than it is 
necessary to make back or intermediate streets; and the size 
of house-steads adjoining main streets slmuld exceed the size 
of thosi, adjoining back streets; 

When it is practicable, all streets should belaid out in straight 
lines; and if possible, their intersections should be always at 
right-angles to each other; because straight streets are not only 
more beautiful than crooked ones, but also more commodious 
for business. Many of otur old towns make a wretched ap¬ 
pearance in consequence of the crookedners, narrowness,, and 
irregularity of the streets. • 

Streets are laid out of very different breadlhs> from 15 to 90 
or 100 feet; but when ground ia of great vahie, the breadth 
of the streets becomes an object of serious consideration, whether 
the ground, occupied by them, be given by the seller, or pur¬ 
chased by the buyer of the adjoining lots- 
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Building-ground may sometimes be very elegantly laid out 
in a square or a rectangle. When this is^he case, the houses 
ire built on the niargin or outside of the square; and in the 
middle is left an open area, wllich is generally ornamented with 
grass-plots, gravel walks, trees, &c. • 

^ If the ground will adinit,4t is very desirable for each house 
to have a garden laid out in the front: which must, of course, 
be sold with the house-stead. The open arfea may be dividid 
into as many equal parts, as there are faousc-|teads in the 
square; one J>art may be sold with each house-^ad ; and the 
resjHsctive purchasers diay occupy the whole a* joint property. 

Ground laid out in this manner, generally fetches a gopd 
price, as most persons think it more pleasant and healthful 
living in squares than in streets. 

After every thing has been pro^rly and judiciously arranged 
upon tbe ||^lan, such dimensions; must be t^en by the scale as 
will enable the Surveyor to stake out all die streets, squares, 
lots, house-steads, £c. &c. in the field. * This being done, the 
ground may then be considered as ready for inspection and sale. 

Note 1..—Hou8e>stcads must be laid out of different syes, according to the 
respectability of the intended bui'dings. A room 14 by 15 feet will be found 
quite large enough for any cottage; and thcjje dimen^ns may be increased 
at pleasure, to 20 or 24 feet, aacordingto situation and citcumstanccs* 

2. -.-A plan of gi^imd or buildings, intended for sale, is gcne^ly left for 
inspection, at the office of the surveyor or solicitor, employed oq ine occasion, 
from the time of advertising to the time of sale. Also, the special conditions 
of tlie sale, not specified in the advertisement, may commonly be known at 
those iffiiccs; or by applying to thc^proprietor, or to his agent, previously to 
the day of sale. 

• . 

3. —Building-ground is generally sold by auction; and if it be divided 
into small lots, it will tend much to promote the sale; as many persdbs may 
be desirous of purchasing a single house.8tcad, who would not find it coove- 
nieot to purchase a lot tputaining two or three house-steads. 

4. ~The price of building-ground varies from sixpence to upwards of two 
guineas per square yard, acem’ding to the eligibility of the rituation. 

5. —The method of laying out building-giound so ns to form straight streets 
at right-angles to each other, is exemplified in the Plan of a new Town, Plate 
VII. This town bears a considerable rescuddanco to Soiuers-town, and to 
PentonvUle, ncjur London. 
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SECTIOIS* III. 

I 

t 

XisccUa/icous QAestions rdafiiig to Sumeyingy Laying-mtl, 
Tarting-off, atul Dividing Land. ' 

* t 

1. The base of the largest Egy|(itidi} pyramid is a square, 

whose side is 693 feet; how inany acres of ground does it 
cover? Ans. 11«. Or. 4p. 

2. Required the side of a square garden that cost 3/. 18.r. Vjd. 

trenching, at 1 \d. per square yard. Am. 25 yards. 

3. Required the area of a rectangle whose length is 1275, 

and breadth 675 liijlks. Ans. 9a. 2r. I7p. 

4. The area of n rectangular field is 14a. ^r. lip./ what is its 

length, its breadth being 925 links ? Ans. 1575 links. 

5. A rectangular allotment upon a common, cost 7^1- Is. 10]d. 

digging and levelling, at 7l. 10s. per acre; what will be the 
expense of fencing it half round, aV5s. 6d. per rood; its length 
being 1225 links? ■ Ans. 17/. 18e. 8d. 

6. IVIeasuring along the base of a field in the form of a rhom- 

buides, K^und the perpendicular to ri'e at 673, and its length 
1264 links^ the remainder of the base measured 2435 links; 
what i^ the area of the field? ' Am. SQa. Ir. 15Jp. 

7. A grass-plot, in a gentleman’s pleasure-ground, cost 

3l. 14s. Id. making, at 4d. per square yard; what is the length 
of the base, the perpendicular being 40 feet, and the figure a 
rhombus ? Ans. 50feet. 

8. What is the area of a triangular field, the base of which 

measures 3568 links, the perpendicular 1,$89 links, and the 
distance between one end of the base and the place of the per¬ 
pendicular 1495 links? Ans. 28a. Ir. 15|p. 

9. After measuring along the base of a triangle 895 links, 

I found the place of the perpendicular, and the perpendicular 
itself =: 994 links; the whole base measured 1958 links; what 
is thdf area of the triangle ? Ans S)a, 2r. 37p- 



Section III,) miscellaneous questions. 389 

j 

10. The area of a triangle is 6 acres^ 2 roods, and 8 perches, 
and its perpendicular measures 826 links ^ what 'will be the 
expense of making a ditch, the whole length of its base, at 

6d. per rood r • i jins. fjZ. 4f, 7|d. 

• 

’ 11. What is the area of a triangle whose 3 sides ^measure 
,13, 20, and 25 chains respectively ? Ans. 15 acres. 

12. Required the area of a^rass-plot in the form of an equi¬ 
lateral, triangle, whose side is 36 feet. jins. 561.18446 j%el. 

13. What|is the area of a triangular field whose 3 sides 

measure 2564, 2345, gndei39 links? , AA&.*23a. 2r. O^p. 

14. The 3 sides of a triangular fish-pond measure 293, 

239, and 185 yards; what did the ground which it occupies 
cost, at 185/. per acre ? » An^. SiiSl. 7s. 8d. 

15. How many square yards of paving are there in a tra¬ 
pezium whose tliagonal is found to measure* 126 feet 3 inches, 

4 9 

and perpendiculars 58 feet 6 inches, and 65 feet 9 inches ? 

• • Atts, 871.417569 yards. 

16. In taking the dimensions of a trapezium, I found the first 
perpendicular to rise at 56S, and to measure 835 links; the 
second at 1865, and to m^casure 915 links; *thc whole diagonal 
measured 2543 links; what is the area of the trapezium ? 

"• Ans. 22a. Ir, Op. 

17. Lay down a trapezium, and find its area fr^ the fol¬ 
lowing dimensions; namely, the side A B measures 345, B C 
156, C D 323, D A 192, and t^e diagonal A C 438 fe^t. 

Ans. 52330.33406 Jeel, 

9 

18. What is the area of a trapezoid whose parallel sides mea¬ 

sure 25 and 18'feet; and the perpendicular distance between 
them, 38 feet? Ans. lJl97^eL 

19. The parallel sides of a piece of ground measure 856 and 

684 links, and tllfeir perpendicular distance 9S5 links; what is 
its area ? ^ Atis. 7a. 2r. 13lp. 

20. If the parallel sides of a garden be 65 feet 6 inches, and 
49 feet 3 inches, and their perpendicular distance 56 feet 9 
inches; what did it cost, at £325. 10s. per acre ? 

A/v. 24/. 6s. 7ld. 
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SI. It u required to lay down a pentangular field, and find its 
annual value at Si. Ss. per acre, the first side measuring 9 S 6 , 
the second 536, the third 835, the fourth 628, and the fifth 
587 links; and the diagonal 6tom the first angle to the 
third lip4, and that firom the third to the fifth 1S23 links. 

Ans. 181. lOf. 7 id, 

2S. The diameters of an elliptical piece of ground are 330 
and S20 feet; how"many quicks will plar^ the fence forming 
the circumfer^ce, supposing tbeni to be set 5 inches asunder? 

. Ans, 2073 . 

S3. Given the loigths of 7.. equidistant ordinates of an 
irrygular piece of ground, as follows; 15, I 9 , 20, 23, 25, 30, 
and 33 feet; jind the length of the base 72 feet; required the 
plan and urea. Ans. I 70 ljici. 

24. What must be the length of a chord which will strike 

the circumference ^ a circular plantation that shall contain 
just an acre and a half pf ground ? iAns. 4S.072 i/ards. 

25. The annual rent of a triangular field is 43/. 1 5 s. its base 

measures 25, and j^rpendicular 14 cliains; what is it let for 
per acre? ' Ans. 2 L 10 s. 

26 . The transverse diameter of the ellipse in Grosvenor- 

square Measures 840 links, and the conjugate 612, within the 
wall; thes;||[all is 14 inches thick; what quantity of ground 
does it inclose, and how much does it occupy? « 

* Ans. The wad incloses 4a. Or. 6p. and occupies 

1760.531 square feet. 

27 . Two sides of an obtuse-angled triangle arc 5 and 10 
chains; what must be the length of the third side, that the 
triangle*may contain just 2 acres of ground ? 

Ans. 8.06225 or 13.60147 chmns. 

r 

28. What i^ the area of an isosceles [triangle inscribed in a 

circle whose diameter is 24; the angle included by the equal 
»deB of the triangle being 30 degrees? Ans. 134.3538. 

29 . The side A B of a triangular field is 40, B C 30, and 
C A 25 cluunst,* required the sides of a triangle parted off by 
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a division-fence made parallel to A B, and procee^iyig from a 
l^oint in C A, at the distance of 9 chains from the angle A, 

^ Ans. i6i 19*2, and 25.6 chains, 

> • j» 

SOi A field in the form of a fight-angled triangle is to be 
^vided between 2 persons, by a fence made from tfle right- 
angle, meeting the hypoth^use perpendicalarly, at the distance 
of 880 links from one end; required the ar^ia of each person's 
share, /he lengtli of the division-fencd being 660 links. * ^ 

^ Ans. 2a, %r, 24^p. andt \a, 2r, 2\\p, 

SI. It is required ][lart from a triangular* Seld whose 3 
sides measure 1200, 1000, and^ 800 links respectively, 1 acre, 
2 roods, and 16 perches, by a line parallel to the longest sidt?. 

Ans. The sides ofi the remainipg triangle are 
927, 772 and 618 links respectively. 

32. The base of a field, in the ^rm of a l^rapezoid, is 30, and 
the 2 perjpendiculars are 28 and I6 chain4 respectively ; it is 
required to divida it equally between,2 persons, by a fence 
parallel to the perpendiculars. 

Am. The divismi.‘fence is 22.8035 chains^ and 
it divides the base into t^o ^farts, whose lengths 
arc 17-05S7 and 12.9913 chains respectively. 


S3. A gentleman a,garden had/ 

Fivescore feet long and fourscore broad; 
A wdk of equal width half round 
He made, that took half the ground: 

Ye skilful in geometry. 

Tell us how wide the walk must be. 



Ans. 25.96876 feet. 


Note 1.—If the sum of the two diameters of an ellipse be multiplied by 
l..%708, the product will be the circumference, exact enough for ixiost prac¬ 
tical purposes. (See Question 22.) 

2 .—All the foregoing Questions are taken from the Author's Treatise on 
Practical Mensuration; consequmtly, their Solu^ons may be found in the 
Key to that Work. 
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AI)DENDA. 

The following figure represents the chain-lines^ forming the 
2 trapeziums and the triangle, in Example 6, page 152.— 
When the learner constructs the figure, he must of course lay 
dojjrn the offsets, from the notes; ‘ and dot all the chain-lines, 
as before directed. 
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Beeently pvHlthed, _ 

, THE FOLLOWING HIGHLY APPR(WED BOAks, 

WAITTKN BY YH^^UTHOK OF THIS WORK. '' 

1. A TREATISE on PRACTICAL MENSURATION, in E^t Parte; 

containing tbo moat approred Methods of drawing Geometi^l Figures; 
Mensuration of Superficies ; Land-Surveying; Mensuration of Solids; the 
Use of the Carpenter's Rule; Timber Measure, in which is shewn the 
Method of measuring and valuing stanc&ig Timber ; Artificers’ Works, illus¬ 
trated by the Dimensions and Contents of a Houe^; Mensuration of^ay- 
Stacks^ Drains, Canals, Marl-pits, Ponds, Mill-dams, Embankments, (Quar¬ 
ries, and Coal-^caps; Conic Sections and tffeir Solids; a Dictionary of 
the Terms used in Architecture. The Sixth Edition, illdstrated by five hun¬ 
dred and eighty Practical Examples, two hundred Wo^ Cuts, three Copper¬ 
plates, and an Engraven Pield-Bdbk, in one large volume, ] 3mo, price Gs; 
bound. ” 

2. A KEY to the PRACTICAL MENSU^IATION; (jpntaining Solutions 

to all the Questions which are not answered in that Work: with Rcf^uces 
to the Problems, Rules, and Notes, by which the Solutions are obtained. 
The Fourth Edition, corrected and greatly improved, in one volume, 12mo, 
price fis. bound. • * 

3. A TR’aATISE on PRACTICAL ARITHMfllTIC; containing all the 

latest Improvements gn the Science, and also the nfost concise and general 
Methods of making Commercial Calculations, now universally adopted by 
Men of Business; but particularly in the Rules of Multiplication, Division, 
Reduction, Proportion, Practice, Tare and Tret, Simple Interest, Accounts 
Current, Commission, Brokerage, Insurance, E^scoiiAit, Equation of Pay¬ 
ments, Compound Interest, Pre fit and Loss, Barter, Single and Double Fel¬ 
lowship, and Bankruptcies; also, a CONCISE SYSTEM of MENTAL 
ARITHMETIC. The Seconi Edition, intone lar^ volume, I2m9.4jnce 5s.* 
bound. \ 

4. A KEY to khe PRACTICAL ARITHMETIC, containing Solutions to 
all the Questions which arc not solved In that Wwk, price 5s. bound. 

5. A»INTRODUCTION to ENOLISH PARSING, adapted to Murray’s 
«sGrammar and Exercises, and intended for the Use of Schools and Private 

Learners. The Fourth Edition, greatly improved by the addition of 250 Ex¬ 
amples for Practice, 18mo, Jlrice ^s. 6d. bound. 

Also, written by A. NssBiT, and W. Little, Officer of Excise: 

1. A treatise on PRACTICAL GAUGING, as conducted by th4 Port 
Gaugers of the Excise and Customs, and as practised by the Offlesrs of the 
Excise, in the United Kingdom of Great Britain and Ireland; and adapted 
not only for the Use of Schools, but also for Offieen of the Excise and Cus¬ 
toms, and particularly serviceable to Victuallers, Common Rrewers, Maltstetl^ 
Distillers, Soap-makers, Stareh-maken, Glass-makers, &c. A New Edition, 
carefully revised, and adapted to the new Imperial Measuztk with a varied 
of useful Rules, Observations, and Practioti ^gynples, in one volume, 12mo, 
with 90 Wood Cuts, price As. bound. 

2. A KEY to the PRACTICAL GAUGING; containing Solutions to all 
the Questions which are not solved in that Work; Rules for reducing 
Spirits; Tables of Duties, Drawbacks, &c. and many other ysefvil partieularib 
in one volume, 12mo, price is. bound. 

Printed for Lomohah and Co. London, and for WILSOK and Sinrs, ' 

* j I 
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Recenttjf mHUthed, nefr atid superior Editions of the following established 

BOOKS of EDCCATION, written by Mr. JOHN pORNSEY. of Scat-^ 

borou^t and recommended in the 8trong(>st terms by all the Reviewers. 

1. FIRST GUIDE to READING ; OB, BOOK OF MONOSYLLABLES, ' 
BBIBG AK ir?TRODOCTION to the CHILD’S MONITOR; adapted to the 
capacities of Young Children, in two vart^ : calculated to instruct them by 
familiar gradations (beginning with the combination of two letters, and ending 
with Monosyllables of nll^lengths) in the firct principles of Education and Mo> 
ralifv, price Is. 6d. bound. 

2* The PROIJpUNCING EXPOSITOR; oR^ A NEW SPELLING- 
BOOK, in THREE Parts: containing the Spfaeme of the Vowels, Diph¬ 
thongs, and Triphthopgs;—Silent Consonants, &c. &c.;—Monosyllables, 
Dissyllables, Trisyllables, and Polysyllables of all lengths Words which are 
alike or marly so in Sound, but different in Spelling and Signification;— 
Words of difibrent Significations, that are written and pronounced alike 
Words'that change their Accentstvhen they become difl'erent parts of Speech 
Proper names of Men and WomenA Table of Significant Initial Letters 
and another of useful Abbreviations ^ most of which, accom|)anied by their 
respective parts of Speech,'-are pronounced,and expinined. With an Al’PEN- 
DIX, containing upwards*6f iW words, for the learner’s excrcisc^n dividing, 
pronouncing, and telling the parts of siiccch, price 3s. bound. 

3. A SHORT GRAMMAR of the ENGLISH LANGUAGE, simplified to 
the Capacities of Children, in tour Pauts ; I. Orthography. II, Analogy. 
III. Proswly. IV. Syntax, with Remarks and A])jiropriate Questions. Also an 
APPENDIX, in THBEe Parts; I. Grammatical Resolution, commonly de¬ 
nominated Parsing, If. False Syntax, &c. he corrected. HI. Rules and 
Observations for assisting^young persons to sjt^ak and write with Perspicuity 
And A -uracy, price 3s. botmd, 

4 An ABRIDGEMENT of the ENGLISH GRAMMAR; designed for the 
Use of Children, fnim six to ten years of age, price 9d. sewed. 

5. The CHILD’S MONITOR; or,’ PARENTAL INSTRUCTION; in 
FIVE Parts : conUiniiig a great variety of Progressive Lessons (interspersed* 
with Moral and Religious Reflections) adapt^ to the Comprehension of Chil¬ 
dren ; and calculated to instruct them in Reading, in the Use of Stops, in 
Spelling, and in dividing Words into proper Syllablesaflfd, at the same 
time, to give them some knowledge of Natural History, of the Scriptures, 
and of several other Sublime and Important Subjects, price 4s. bound. 

6. ENGIJSH EXERCISES, Obthografiiicai, and Gramhaticae, iiT 
TWO Parts : being a Selection of Choice Pieces in Pr^ and Verse. With 
many original Reflections, &c. Designed to improve the Juvenile Mind in 
Spelling and Grammar, price Is. bound. 

7. The NElIf YOUNG BMIN’S COMPANION; or, the YOUTH’S 

GUIDE TO GENERAL KNOWLEDGE. Designed chiefly for the Benefit 
of private Persons of both sexes, and adapted to the Capacities of Beginners. 
|Imbellished with four copper-plates, and twenty-eight W'ood cuts, price 4e. 
bound. * 

' * S^Hited for LoB'gmak and Co. London, and for Wilsok and Sons, York. 
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i&NDL^ MUailAY’S*WO|lK^, &c. 

puKi^e^ 'Sew Editions^Vith the Avtbo&*8 last luPBOTje- 
'? j^EMXs, of the foUowing WORKS*wsitten by LINDLEY M UERAY, 

I. A FIRST BOOK roa CHILDREN,iirice 6d. sewed. / 

[ 2. AN ENGLISH SPELLING-BOOK j with Reading Lessons adapted 

the capacities of Children: in l^ree Parts. Calculated to advance the 
Learners by natural and easy gradations; and to t%ch Orthography Cnd 
Pronunclitioa together, price Is. 6d. bound. ^ ^ 

3. Ait ABRI9GEMBNT of MURRAY*S ENGLISjt GRAMMAR. 

With an Appendix, contAmn^ Exercises in OrthSgrapH^, in Parsing, in 
Syntax, and in Punctuation. Designed for the youngerIClasses of Learners, 
price Is. bound. ^ 

4. ENGLISH GRAMMAR, adapted to the different Classes of Learners. 
With an Appendix, coimiining Rales and ObseArations, for Saiisting the more 
advanced Students to write with jierspicuity and accuracy, price ‘4s. bound. * 


5. ENGLISH EXERCISES, adapted to Munm's English Grammars 
consisting of Exercises in Parsing; instances of Fals^wthography j violations 
of the Rules ^ Syntax ; defects in Punctuation f an( violations of the Rulee- 
respecting perspicuoue and accurate Writing, ^esigtied for the benefit of 
private Learners, as well es for the use of Schools, price 2s. 6 d. bound. 

KEY TO TUE EXEIICISHS, adapted to Murray’s English Grammar. 
Calculated to enable Private Learners to become their own instructezs, in 
Grammar and Composition, price 2$. 6(1. bound. * * 

7. An ENGLISH GRAMMAR : comprehending the Principles and Rules 
of the Language, illustrated bja appropriate 4!xcrcis^, and a Key the Ex¬ 
ercises, in two volumes, octavo, price II. Is, in boards. 

8 . INTRODUC’tlON to the ENGLISH RKADERj ot, a Selection of 
Pieces in Ji’ruse and Poetry • calculi|ted to improve the younger Classes of 

^earners in Reading; and to imbue their minds with the lovK of vurtue. 
To which are added. Rules and Observations fur assisting Children to read 
with Propiriety, price Ss. bc^nd. • 

9. The ENGLISH READER; or, Pieces in Prose and Poetry, selected 
from the best Writers. Designed to assist young PerstHis to read with pro¬ 
priety and elihet; to improve their language and sentiments ; and^to, incuU 
..oate some of the most imixirtant principles of piicty and virtue. With a 

few preliminary Observations on the Principles of good Raiding, price 4s. 6 d. 
bound. ^ 

10. SEQUEL TO THE ENGLISH READER :,or, Elegant Selections in 
Prose and Poetry. Designed to improve the highest class of learners in 
reading; to establish a taste for just and accflffle composition^ and to pico- 
mote the interests of piety and virtue, price 4s. 6 d. bound. 

11. INTRODUCTION au LECTEUR FRAN 5 OIS : ou, Recudi d« Piteea 
Citoisies: avec I’expUcation des idiotismes, et des phrases jdidicUes, qoi sy 
trouvent, price Ss. 6 d. bound. 
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1C. FJKAlfgOIP: ou, Recucil de Fi^es, eti Pipse, 

tirees des iMUitiVS .^cTivitfns> Pour servir it perfcctionocr IM ^ 
dans la tocturei &4t«ndrcleur oonnoissance de Id Lungue Pradj^llilal 
kiir inoulquar des principes de vertu et ds piete, price 5s. iMund. ^ 

13. The power or RELIGION OH 1 U£ MIND, in Retireid^« 
tion, and a<.^be Approach of Death; exemplified in the Teslhnont^i^ 
perieneo of Persons distinguished by thai ^natnes<>, Icarrpng, or vnAtts,' 

5s. bound. 

The same Wohe on fine paper, wuh a Pica letter, octavo, price iCsn 
io:^s. 

DUTY AND BEN"FIT of a Daily Perusal of the Holy ScaiP* 
YDUES, in Famu.<!«' price Is. sewtd. ^ 

16. A SELECTION from Bishop Home’s CommcntabY wt the Psalms, 
price 5<i. tn extia boards. 

I". MEMOIRS or ide LIFE and WHITINGS or LINDLEY 
MURRAY, m a Series of 1 tttyrs, written hj himself. With a Preface and 
a Continuation of the Memo rs, by Luz lULtii FhaNK. In one volume, 
octavo, with a fine Portiait of the Author, and a Far* SunUe of his Writing, 
price 98. in boards. f 

Printed for Lonomav end Co. London, and fiir WiLSOH and Sons, York, 
by whom have leccntlj iicen pnhlishcd, new and improsed Fchtions of the 
iollowing WORKS, wiiiuti^y the Emi Oft of Murba'S^s Memoirs. 

1. LESSONS FOR YOl NG PFRbONb iv HUMBLE IJFE ; cfflailatod 
to promote their improvement tn the Art of RiadiiK;, in Virtue and Kcty • 
and, particular];^, in the Knowledge of the Duties peculiar to their Stations, 
pnee 4s in boariL. *' • 

8. A FRIENDLY GIFT ion ShRVANTs and APPRENTICES: cots 
taming, Character of d gov i and fnithhil c ; Adviec to Servants of every 
dcnc^ pnalion 4 Letter ftom an uncle to hi. nephen. on taking him appren* 
tuie, and Anecdote, of good and fathlul Servants, price 9d.^sewcd. 

3. TRUE STORIES; oil, ANhCUOTLS or YOUNG PERSONS t de. 

signed, through the medium of example^ to inculcate principles of ^^lety tnd 
\irtue, pnef 4s. 6d in lioords. <... 

4. TRUE STORIES; or, ANICDOIFS or CHILDREN; 
through the medium of example, to miiilcatc priKciples of virtue at 
price 8s. 6d. in boards. 

5. CLASSICAL LNGI.l'sH I.F.TTER-WRITFR; or, Fpstolar 
tions ; d^gned to improve young pjr&on'> In tin* aki or LEt flr-wi 
and in'the frincipli s of virtitl and Pit i r. With introdijjptpry 
and OBSERVATIONS on hpi'-tolary Composition, and iiiocRAPR4bAL N< 
of the writers from whom the letters are seli'cted, pi ice ftL 6d. in boards. 

6. ARITHMETIC i ob^CHILDREN, The Seho^ Book, price 

bound. ’■f 

7. ARITHMETIC ron ftftLDREN. The Tcacheria Book, price 
bound. 

, «. A FIRST BOOK iH ARITHMETIC, price yd. 



(JChvmtt* tyUfon ifid ivnt, 

* -w * 




